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DJUSTABLE wheel spacing is the 
A biggest single feature in tractor 
improvement for years. The rear 
wheels of the new Case Model ““CC”’ All- 
Purpose Tractor can be widened to travel 
between rows of any width when planting 
and cultivating — or narrowed for plowing 
and other field work if wanted. 


Does Every Type of Farm Work 


In this wheel spacing flexibility lies the 
secret of a successful all-purpose tractor. 
Without it, a tractor cannot be entirely 
satisfactory for all types of work. It is the 
basis for the wide usefulness of this new 
Case Tractor which, in addition to planting 
and cultivating row crops of all kinds, 
includes every drawbar, belt and power 


take-off job. 


J. 1. Case om Racine, Wis. 


tractor 
that does 


all 


Puts Away a Big Day’s Work 


Besides, it is much lighter than tractors 
cf comparable capacity. It is better able to 
go through soft places and is less at the 
mercy of the weather than heavier ma- 
chines. No need to worry about soil pack- 
ing. The deep spade lugs loosen the soil 
and convert the weight into tractive pres- 
sure. Fast on its wheels . . . quickly turned 
in or out or around easy to keep 
between the rows — the tractor puts away 


a big day’s work. 
Worth Looking Into — No Obligation 


If this new tractor interests you, we'll 
be glad to send you a copy of a new 
32-page illustrated bcoklet that tells all 
about it. 
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o Equipped for Economy 


The use of Hyatt Roller Bearings is an assurance of longer equipment life...a guar- 

antee of dependable, economical bearing operation. ai 
Wear and fear of friction is eliminated; power is saved; maintenance is reduced Te 

fo only an occasional lubrication. Year after year they perform flawlessly and roll up Fe" 

profits. For Hyatt Bearings are very easy on expenses. | her 
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New Developments in Machinery for 


Processing Animal Feeds’ 
By F. J. Bullock’ and F. H. Hamlin’ 


O THE casual observer the past year has brought forth 

no startling developments in feed-processing machinery. 

Developments, however, there have been, and when we 
consider the fact that nearly 70 per cent of all crop acreage 
is devoted to feeding livestock, according to the U. S. De- 
partment of Agriculture, it is apparent that any develop- 
ment affecting the utilization of feed crops may well be of 
far-reaching importance. 


In the past so much emphasis has been placed on feed 
processing as a means of increasing digestibility that we 
sometimes lose sight of another function fully as impor- 
tant, namely, more efficient storage and more convenient 
handling. Thousands of acres of corn will be fed this 
winter as ground fodder instead of silage, not because it 
is a better feed, but simply as a matter of convenience. 

Without exception feeding trials show that in terms of 
meat or milk production an acre of silage is worth twice 
as much as an acre of ground fodder. But silage making 
involves special storage and special machinery. More 
important, it requires a lot of hard work concentrated at a 
time when there are many other demands on the farmer’s 
time. Fodder, on the other hand, can be ground as fed 
during the slack winter months. In the meantime, all out- 
doors supplies the storage. The cash outlay required for a 
good combination grain and roughage grinder is very much 
less than for a silo and an ensilage cutter. 

Improvements in ensilage cutter design during recent 
years have done something to reduce the cost and incon- 
venience of silo filling. The general adoption of roomier 
feed tables and auxiliary beater rolls have made direct- 
from-the-wagon feeding practical, thus eliminating all labor 
at the cutter. Numerous minor refinements have made silo 
filling feasible with single-phase electric power which al- 
lows the work to be done over a longer period, without 


‘Paper presented at a meeting of the North Atlantic Section 
of the American Society of Agricultural Engineers, at New 
Brunswick, New Jersey, October 1931. : 

*Vice-president and chief engineer, Papec Machine Company. 
Mem. A.S.A.E, 


*Advertising manager, Papec Machine Company. 


Fig. 1. Detail of three-roll hay-feeding mechanism of the 19-inch 
machine. A load weighing well over a ton was put through this 
chopper by three men in five minutes during a trial run 


extra help and without so much interference with regular 
farm work. 

More rapid advance has probably been made in grinder 
design, especially in hammer-type mills which are compara- 
tively new and which consequently offer more opportunity 
for development. The addition of feed rolls, although of 
primary importance in handling roughages, improves the 
efficiency of grain grinding by providing even distribution 
of grain to the hammers. Governors to control rate of feed 
prevent clogging, protect power against overload, and at 
the same time insure maximum use of available power. 
Blower and air separator equipment make for convenient 
and practically dustless delivery to bag or bin. 

While these developments have an important bearing 
on the utilization of small grains, corn and the grain sor- 
ghums, they affect but little 73 million acres of hay. This 
crop, which accounts for one-third of the entire feed acre- 
age and one-fifth of all crop land, has not been given the 
attention it deserves. 

It is common knowledge that in ordinary farm practice 
avery appreciable portion of the hay crop is wasted. Stock 
nose over the hay, eat the tender parts and trample the 
coarser stems under foot. Extensive work on the compara- 
tive value of chopped and whole alfalfa for feeding steers 
has been done by Rinehart and Johnson at the Idaho agri- 
cultural experiment station. Each year since 1919 from 
two to five carloads of steers have been fed experimentally, 
part on chopped hay and part on long hay or in combina- 
tion with grain and silage. The data for all cattle fed up 
to 1924 shows that chopping saved 16 per cent on hay, 18 
per cent on silage and 9 per cent on grain required for a 
100-pound gain. A summary of the results follows: 

Whole Hay Chopped Hay 


Average daily gain 1.51 1b 1.63 Ib 
Average hay fed per 100-lb gain 2038 Ib 1759 lb 
Average silage fed per 100-Ib gain 1022 1b 869 lb 
Average grain fed per 100-lb gain 351 Ib 321 Ib 


The tests conducted during 1927 showed that the steers 
receiving cut hay gained % pound per day more than those 
on whole hay. Moreover, 150 pounds less hay was required 
to put on each 100 pounds gain. Feed cost per 100-pound 
gain was thereby reduced $1.40. 

Likewise the most recent Idaho report shows a marked 
advantage on the side of chopped hay. Steers gained 4 
pound more per day on it with about 300 pounds less hay. 
A careful check showed that 10.3 per cent of all whole 
hay fed was wasted. 

Whole Hay Chopped Hay 


Average daily gain 1.36 Ib 1.82 lb 
Average daily ration 23.45 lb 25.05 lb 
Percentage of hay wasted 10.3 4.6 

Average daily hay consumed 21.04 lb 22.01 Ib 
Hay required per 100-lb gain 1613 Ib 1339 lb 


In this connection Rinehart points out that the hay was 
fed rather sparingly and that a higher percentage of waste 
might be expected with average farm feeding. Lambs at 
the same station wasted 23 per cent of their hay during 
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the 1928 trials. Rupel and associates at Wisconsin found 
that, in feeding soybean hay of ordinary quality to dairy 
cows, 18 per cent was refused and, in another test, 20 
per cent*. 

These and other trials also show beyond all reasonable 
doubt that feeding waste can be almost entirely eliminated 
by processing®. Moreover, it has been established that the 
net energy value of hay is essentially the same when 
coarsely cut as when ground into a fine meal’. 

Superficially it would seem that, if a 20 per cent waste 
can be eliminated by chopping $20 hay, any processing at 
less than $4 per ton would be profitable. Actually, the 
20 per cent waste consists of the least valuable part of the 
crop. Hence, the working margin is much narrower. That 
some practical margin does exist, however, is shown by the 
following analysis of alfalfa stems: Ash, 8.71 per cent; 
protein, 11.14 per cent; nitrogen-free extract, 41.04 per 
cent; fat 1.82 per cent’. 

The opportunity for profitable processing is again af- 
fected by the quality of the hay. Not over one or two per 
cent of good second cutting alfalfa, when not overfed, will 
be rejected. Poorly-cured first cutting will sometimes show 
a 35 per cent wastage. 

From this it might be assumed that the general use of 
machinery for processing hay crops is dependent on wheth- 
er or not the cost of processing will generally exceed the 
value of the feed saved. We would take issue with this 
conclusion on two grounds: ‘1) Because it is assumed that 
the only economic justification for processing hay is the 
elimination of feeding waste, and (2) because it is indirect- 
ly assumed that processed hay must necessarily cost more 
to feed than unprocessed hay. 

If it were possible for the ordinary farmer to harvest 
his field-cured hay, store it in chopped form, and feed it 
at no more handling cost per ton than for bulk hay, there 
would be a number of very definite advantages entirely 
aside from any saving in feed. This not only can be done, 
but is being done and done as a direct result of a recent 
development in feed-processing machinery. 

The machine involved is essentially a heavily-built, 
blower-type ensilage cutter with a specialized self-feeder. 
Close-set steel angles convey the hay to one or more finger 
feed drums. (Figs. 1 and 2.) These fingers, working in self- 
oiling bushings, extend to their full length, draw in the 
loose hay, and then recede into their drums to release the 
compressed mass as it reaches the inner, toothed feed rolls. 
The inner rolls hold the hay under increased compression 
while the knives do their work. 

If we discount entirely the machine’s possibilities as a 
saver of feed, its economic justification must stand or fall 
on the degree of efficiency with which it handles the crop 
as compared with existing methods. The cheapest and 
most efficient way of putting bulk hay into the mow re- 
quires from two to four men and a boy — one man to 
handle the hay fork and trip rope, the boy to drive the 
team which raises the load, and one or more men inside 
the barn to mow the hay away. The average load is put 
up in three or four lifts, requiring about 15 to 20 minutes 
for the load. The time can be cut to about 10 minutes by 
using two double harpoon forks for two lifts and slings on 
the bottom for the final lift, but this system usually re- 
quires more labor in the mow. 

Now compare this with the chopping method. The hay 
is mowed, raked, cured, loaded, and hauled to the barn 
exactly as usual. Two good men on the wagon and one at 
the chopper can roll off a load in 6 or 7 minutes. One man 
and a boy after a little experience in feeding the machine 
will put through a load in about 15 minutes. The hay is 
blown into the mow. The air blast will carry the hay 35 
to 40 feet after it leaves the pipe. Except for the occa- 
sional redirection of a goose-neck on the end of the pipe, 


‘Bohstedt, G., and associates, Wis. Exp. Sta. Res. Bul. 102, 
Dec. 1930. 

®'Nevens, W. B., Ill, Exp. Sta. Ann. Report 1925-26; Potter, 
E. L., and Withycombe, R.; Ore. Exp. Sta. Bul. 174. 

*Journal of Agricultural Research 31, 1925, 

™Neb. Exp. Sta. Res. Bul. 36. 
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Fig. 2. Detail of single-roll hay-feeding mechanism of the 15- 
inch chopper. Best capacity noted to date for this size is a load 
in seven minutes with three men feeding 


no labor whatever is required inside the hot, dusty barn. 

The savings in man and horse hours of work usually 
more than offset the cost of power to run the chopper. 
Equipment overhead is not so much of an item as it would 
first appear. On most stock farms where any appreciable 
amount of hay is grown, silage is also fed. The chopper, 
without any change-over whatever, makes the most effi- 
cient type of silo filler obtainable. Its yearly hours of ser- 
vice are further lengthened by its ability to shred fodder, 
elevate feed grain and cut straw as it comes from the 
thresher. On farms where,75 to 100 tons of hay are fed 
annually, the cost of handling the crop by chopper will 
usually run almost exactly the same as for the fork-and- 
carrier method. Smaller operators whose yearly use of 
equipment is more limited, will find the cost of chopping 
50 cents to a dollar per ton higher than putting their hay 
up in bulk. On the other hand, a number of 200 to 400-ton 
crop farms, where costs could be figured with reasonable 
accuracy last year, showed actual savings of 50 cents to a 
dollar a ton by the chopper method (Fig. 4). 


Cost of Putting Hay in Storage by Fork and Carrier Method 
Basic Data for Finding Costs— 


Amount of hay handled per year .......... 100 tons 
Installed cost of track, carrier, fork, rope, etc. .. $80 
Life of equipment ....... Sonat: acatice Stexabis ena 36 years 
PARLO OE GHOTATION osc. 6.550. 5:050.6 504.008 4 tons per hour 
Sise of crew ........ Se RIT vis.i5 acabevein teres em 
POWOr TOGUITOR 2 oni... ccccccscs Agataaspecesiem se me COMER 


Cost of handling 100 tons per year— ; 
Depreciation on equipment (1/36 of initial cost) $2.22 
Interest (6 per cent of depreciated investment) 2.47 


Repairs (2 per cent of initial cost) ........... 1.50 
Labor (100 man-hours at 40 cents) ........... 40.00 
Power (50 horse-hours at 18 cents)® .......... 9.00 
Total cost for handling 100 tons ........... $55.29 
Average cost per ton ............... ... 55 cents 


Cost of Putting Hay in Storage by Chopper Method 
Basic Data for Finding Costs— 


Amount of hay handled per year .......... 100 tons 
Cost of chopper .......... isiecaastioneaieNaiore soos $365.00 
Life of chopper ...... Bierenia te wcanetiechieaxs sseeee Aa years 


Time in operation per year (all work) .... 60 hours’ 
Rate of chopping .................. 5 tons per hour 


. Based on Cornell study use of horses on New York State 
arms. 

*Chopping hay, 20 hours; filling silo, 20 hours; cutting straw, 
10 hours; shredding fodder, 5 hours; elevating grain, 5 hours. 
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December, 1931 


Size of crew ..... GR GAaia We A ae A ewe ioves pedis ia vesavols 2 men 

Power required ...... ee eee oe ee . 2-plow tractor 
Cost of handling 100 tons per year— 

Depreciation chargeable to hay chopping 


ENE NINE COMED oso: aie se 6:8:0 b-010 0 a0 cecen 80% $10.14 
Interest (6 per cent of % total depreciated 
ee er eer ere Pe ee ey ere 3.75 
Repairs (2 per cent of initial investment) ..... 7.30 
Labor (40 man-hours at 40 cents) ............ 16.00 
Power (20 tractor-hours at 84 cents) .......... 16.80 
Total cost of handling 100 tons ....... . $53.99 
Average cost per ton ...... Gra care caren 54 cents 


When reasonable allowances for equipment depreciation, 
interest and repairs are added to the labor and power 
costs for handling one hundred tons per year under typical 
farm conditions, we arrive at the total cost figure of 55 
cents per ton for the fork-and-carrier method as compared 
with 54 cents for the chopper method. In so doing, labor 
was arbitrarily charged at 40 cents per hour. If, instead, 
it were charged at 30 cents, then there would be a 5-cent 
per ton advantage in favor of the fork method. By the 
same token, tractor power was figured at 84 cents per 
hour, which is the charge ordinarily made by Pennsylvania 
State College for two-plow tractor operation in the field. 
Mr. R. U. Blasingame, head of the agricultural engineering 
department at that institution, says that 60 cents per hour 
would be an acceptable figure for belt work of this type. 
When the 60-cent figure is used, the chopping method 
shows a 7-cent per ton advantage instead of a 1-cent advan- 
tage over the fork method. 


For the purposes of this discussion, then, we may as- 
sume that the cost of putting 100 tons of chopped hay in 
the mow is the same as for 100 tons of bulk hay. That 
being the case and barring from consideration the possi- 
bility of increased feeding value, chopping as a mechanical 
means of putting hay in storage has no more than broken 
even with the conventional method. The cost of handling the 
crop, however, does not stop when the hay reaches the 
mow. The expense of housing the hay, getting it out of 
storage, feeding it and disposing of rejected portions is yet 
to be considered. 

After whole hay has been put up by loader and harpoon, 
the biggest part of the handling cost is still ahead. Once 
settled, it is a man-sized job to remove the tangled hay. 
Of chopped hay, a dairyman recently wrote, “My 9-year old 
boy throws down all the hay for 26 head. He also does the 
feeding.” Then lest we think him a slip-shod feeder, our 
correspondent adds in parenthesis, “Under supervision, of 
course.” 


DAYS IN STORAGE 


TEMPERATURE IN DEGRETS FAHRENHEIT 


Fig. 3. These temperature readings were taken once each 24 
hours in a mow of first cutting alfalfa hay measuring 7 feet 
high, 21 feet wide and 40 feet long, and containing 63 tons, 
weighed as taken from the field. Two nitrogen-filled thermom- 
eters were used. One was placed in the center of the mow 30 
inches from the top and was removed only for its daily reading. 
The other was used as a check to feel for a hotter spot elsewhere 
in the hay, None was found during the thirty days 
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Enough long pieces go through the chopper to act as 
a binder for a good-sized forkful, yet the hay is fine enough 
to be readily mixed with concentrates or with other hay 
cuttings. Gutters and mangers do not fill up with rejected 
hay. Manure is much easier to handle in the spreader, 
especially if bedding straw is also chopped. 

Strangely enough, a number of farmers have commented 
on the fact that chopped hay seems to be less dusty to 
feed. This may be explained by the separation of dust from 
the hay as it is blown in. One report describes chopping 
20 tons of bone-dry hay which was almost black from 
many wettings and long lying in the field. The hay was 
blown on to an open barn floor. After the fog had settled, 
over a ton of white dust was scooped up from around the 
pile and hauled away. The hay itself had brightened up 
considerably and was being cleaned up well by dry stock. 

These advantages are, of course, more a matter of con- 
venience than of definitely decreased costs. The chopper 
method offers more tangible savings when it comes to the 
comparison of housing costs. Bulk hay requires 340 to 580 
cubie feet of storage space per ton”; chopped hay only 100 
to 290 cubic feet per ton", depending on depth, time in and 
kind of hay. A few hours after being put in, chopped hay 
is ordinarily more dense than baled hay. This immediate- 
ly suggests two possibilities of savings. First, the farmer 
who has been forced to stack part of his crop outside, 
thereby suffering considerable loss from weathering, can 
now get twice to three times as much of his hay under 
cover, assuming of course that his barn will carry the 
additional weight. Second, the farmer who is building or 
remodeling need provide less than half the usual space 
for hay storage, thereby cutting construction costs very 
appreciably. 

A specific example is found in the case of the Kendall 
Stock Farm near Indianapolis, Indiana, where chopping 
saved an expenditure of $1800 for raising the barn roof to 
take care of an increase in hay acreage.In the case of 
new construction, it seems probable that upwards of $2,000 
can be saved by building a one-story, fireproof stable with 
an adjacent structure for chopped hay storage. 

The removal of the menace of spontaneous combustion 
from the same building which houses livestock has obvious 
advantages. Moreover, the density of chopped hay in stor- 
age retards the free circulation of air, thus cutting off oxy- 
gen supply which is necessary for actual spontaneous igni- 
tion. While it may be possible for poorly cured, chopped 
hay to ignite spontaneously, the authors have never been 
able to run down a clear-cut case. On removal of poorly- 
cured chopped hay months after it had gone in, we have, 
however, discovered pockets which had apparently burned 
themselves out for lack of oxygen. 

In other words, it seems reasonable to assume that 
chopped hay should be a poorer subject for spontaneous 
ignition than bulk hay. This is further borne out by com- 
parative temperature readings which indicate that bulk 
hay reaches a higher peak heat than chopped hay stored 
under the same conditions, although the peak heat is less 
general throughout the mow and is not retained so long. 

The questions of mold and bacterial activity, color re- 
tention and aroma are closely bound up with the heating 
of hay in storage”, but they affect this discussion only in 
so far as the curing process in the field is affected by 
chopping. It is claimed by a growing number of experi- 
enced operators that hay can safely be put into the barn 
with less curing when chopped than when long. While such 
a practice, until definitely proved otherwise, must be con- 
sidered as a very literal form of playing with fire, it is 
true that the chopping and blowing process subjects the 
hay to a thorough aeration and mixes the poorly cured 
portions with the well-cured. This fact coupled with the 
density of chopped hay lends some credence to the idea. 

The whole problem of curing hay has assumed new im- 
portance with the rapidly increasing acreage in alfalfa and 


“Henry & Morrison’s ‘‘Feeds & Feeding.” 
“Based on studies made by the authors. 
“Browne, C. A., U. S. Dept. of Agr. Tech. Bul, 141, Sept. 1929. 
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clover. Protracted field curing of these hays means heavy 
loss of the leaves which carry up to 70 per cent of the 
plant’s protein™. Any assistance, however slight, the chop- 
ping method can give the curing process will be a very 
real factor in its favor. 


Chopping would likewise seem to offer an increased 
safety factor in making “brown hay.” This practice, though 
frowned upon by European investigators because of the 
attendant shrinkage in dry-matter weight, is gaining favor 
with many practical dairymen in this country. J. J. Ander- 
son, Manager of a 230-cow herd at Avon, Connecticut, has 
stored annually since 1916 several hundred tons of whole 
legume hay, containing 35 to 40 per cent moisture, or near- 
ly double the moisture content ordinarily considered safe. 
No fire or burned-out fire pockets have resulted. The high- 
est temperature observed during the period was 165 de- 
grees F. A heavy sweat leaves a “tobacco-brown” hay of 
high analysis and excellent aroma which, pound for pound, 
is apparently a better milk producer than bright, green 
hay. It is Anderson’s opinion that, if the theoretical shrink- 
age of 20 to 30 per cent in dry-matter weight actually does 
exist, the loss is more than offset by leaf retention made 
possible through reduced curing hours. 

This year he cured his hay exactly as usual but stored 
it by chopper, primarily as a means of saving 400 man- 
hours of labor cost. The hay was mowed in the three- 
fourths-bloom stage after the dew was off, allowed to lie in 
the swath until wilted, raked into small continuous wind- 
rows, then doubled up with the side-delivery rake, and fin- 
ally hauled to the chopper from 26 to 30 hours after mow- 
ing“. Although the moisture content of the hay when put 
in was undoubtedly as high as in former years, the maxi- 
mum temperature reached on the twelfth day of storage 
was only 143 degrees, or 22 degrees lower than the maxi- 
mum for bulk hay. (Fig. 3) The following data shows how 
slowly the original moisture content of over 35 per cent 
was reduced in storage: : 


Per Cent 
Kind of hay Daysin Storage Moisture Content” 
Alfalfa and clover 20 29.76 
Alfalfa and alsike 30 27.09 
Alfalfa 60 21.79 


The very general opinion among users of “brown hay,” 
that it is a better producer than brighter hay, is supported 
by the findings of certain European investigators, and by 
the following comparison of analyses, all first cuttings be- 
ing on an absolute dry basis: 


Chopped, 

Average of Colorado Dehydrated brown 

46 analyses” alfalfa alfalfa” alfalfa 
Ash 9.62 11.29 9.67 10.12 
Ce. protein 15.19 16.80 20.99 22.35 
Fiber 33.77 37.28 23.37 23.87 
N-free ext. 39.56 33.23 42.85 39.69 
Fat 1.86 1.40 3.12 3.97 


A sample of Anderson’s chopped, brown hay analyzed 
22 per cent crude protein, nearly 4 per cent fat and only 
24 per cent fiber. While it is known that a mild fermenta- 
tion in hay will cause a breaking down of fiber into more 
digestible forms, it is hard to believe that this process can 
produce a feed approaching the value of the artificially de- 
hydrated product as is indicated by their comparative 
analyses. 


This question offers a fertile field for experiment station 
investigation as does the whole question of chopped hay 
storage and feeding. The brunt of the work has, to date, 
been carried on the shoulders of private resource, just as 


Kiesselbach, T. A., and Anderson, A., U. S. Dept. of Agr. 
Tech. Bul, 235, April 1931. 


™ — F. W., C.R.E.A. News Letter No. 11, April 1931, p. 4, 
g. 1. 


“Analyses by Conn. Exp. Sta. at Storrs. 
*Headden, W. P., Colo. Exp. Sta. Bul. 110, April 1906. 
"Kiefer, H. E., ‘‘Feedstuffs,’’ July 12, 1930, p. 12. 
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Fig. 4. This machine at Laurel Locks Farm, Pottstown, Pa., 
averaged 8 to 10 tons per hour for 150 tons with two men feeding. 
The net saving in handling cost was estimated at $75. The pipe 


arrangement shown here is not ideal, When operating specd 

drops under peak load conditions there is a tendency for hay 

to drop to the bottom of the pipe and start sliding down, the air 
blast escaping over it. Pipe clogging may result 


it has been in the case of forage dehydration and other 
developments in feed processing which bid fair to revolu- 
tionize standard farm practice, if not agriculture itself. 

In the meantime, the chopping of conventionally cured 
hay offers immediate advantages for thousands of practical 
farmers. Several hundred of them, scattered from coast 
to coast, have already had one or more years’ experience 
with the chopper method. By way of summary and con- 
clusion we can do no better than present the following 
very typical letter recently received from one of these 
“dirt” farmers: 

“This year and last we put up about 120 tons of mixed 
hay with our chopper. Using two less men than formerly, 
we got several extra loads in each half day. Enough mow 
space was saved so we could put our bedding straw under 
cover. This was chopped just as it came from the wind- 
stacker. There wasn’t a man in the barn a moment while 
the machine was in operation. This also applies to the 
hay chopping, and is a big advantage in keeping the men 
out of the hot, dusty mow. We also use our machine to 
deliver grain to the bins after threshing, and to fill silos. 
All costs figured in, I should say we save right close to 
$50 a year in the cost of handling our hay alone. The feed- 
ing value of chopped hay is undoubtedly ahead of loose 
hay. I have no figures to show just how much. I would 
sum up the advantages of chopping hay according to our 
experience as follows: Faster handling with less men; 
less storage space required; easier to get from storage; 
less dust in feeding; less feeding waste; easier to handle 
the manure.” 


Value of Research 


igen grew out of man’s attempt to satisfy his 
curiosity concerning nature. Now, however, it is more 

frequently undertaken to satisfy the needs of the engi- 
neer — to provide, through scientific methods and sys- 
tematic search, information required in the design of prod- 
ucts, equipment and plants. 

The function of the engineer is to combine known facts 
with “scientific” guesses based on experience. As the re- 
sults of more and more research become available and the 
known facts increase, the work of the engineer becomes 
less a matter of guess and judgment.-—-Power 
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Coordination of Research Concerning the 


Flow of Water in Soils 
By O. W. Israelsen’ 


of water that will flow in unit time through a given 

area of soil under specified conditions is likely to be 
accelerated by coordination of research concerning the flow 
gf water in soils. The importance of such research is 
attested by the large amount of attention that has been 
given to it. In irrigated regions, reliable information con- 
cerning the flow of water in soils is especially valuable. 

In the study of industrial problems related to the flow 
of water in soils, engineers have commonly considered only 
the flow in soils that are completely saturated with water; 
whereas, in the study of irrigation and drainage problems, 
it is frequently essential to investigate also the flow in 
unsaturated soils, i.e., capillary flow. The study of capillary 
water flow in recent years has probably been given more 
attention by physicists than by engineers, although irriga- 
tion and drainage engineers are deeply interested in the 
capillary flow of water in soils. In order to coordinate re- 
search concerning the flow of water in soils, it would seem 
desirable that engineers and physicists, whether working 
with saturated or unsaturated soils, agree upon the appli- 
cation of certain basic guiding principles in so far as 
present knowledge of the problem will justify. Further- 
more, coordination of effort necessitates also clear under- 
standing by all research workers of terms, symbols, and 
constants used by both engineers and by physicists. 

In this paper an attempt is made to describe in the 
language commonly used by engineers the “potential func- 
tion” that the physicists use, and to show the relationship 
of the “gradient of the potential” as used by physicists to 
the “slope of the hydraulic grade line” as used by engi- 
neers. Attention is given also to the derivation and defini- 
tion of a water-conductivity factor, which in recent years 
has been variously designated as “transmission constant,” 
“capillary conductivity,” “transmission coefficient,” and 
“specific water conductivity.” It is suggested that this 
conductivity factor be represented by the symbol, k, and 
that it be designated “specific water conductivity.” 

To simplify the analyses, this paper is restricted to a 
consideration of one-dimensional steady flow, i.e., recti- 
linear flow wherein the same quantity of water flows past 
a series of points along the channel. 

Before considering in particular the flow of water in 
soils some of the general aspects of the flow of water are 
briefly outlined. For steady rectilinear flow the following 
conditions are assumed to obtain: 

1. That for extremely low velocities, such as com- 
monly occur in soils, both saturated and unsaturated, 
stream line flow occurs and the frictional force per unit of 
water is therefore proportional to the first power of the 
velocity. 

2. That the velocity is proportional to the potential 
gradient, i-e., that Darcy’s law applies’*. 

3. That the driving force per unit mass (Fa) that 
causes flow is equal in magnitude and opposite in direction 
to the frictional force per unit mass F’, that retards flow, 
a condition essential to uniform flow. 


A DVANCEMENT in our ability to compute the quantity 


‘Paper presented at the bienniel conference of the Western 
Irrigation and Drainage Research Association, Tucson, Arizona, 
July 1931. A contribution from department of irrigation and 
drainage engineering, Utah Agricultural Experiment Station. 
Publication authorized by the Director, September 2, 1931. Re- 
leased for first publication in AGRICULTURAL ENGINEERING. 

‘Irrigation and drainage engineer, Utah Agriculturai Experi- 
ment Station. Mem, A.S.A.E. 

’For the ordinary velocities that occur in canals and pipes in 
which the flow is said to be turbulent the frictional force is con- 
sidered proportional to the second power (square) of the velocity. 


Hydraulic and Energy Grade Lines. For steady flow of 
constant-density fluids (such as water) physicists common- 
ly write Bernoulli’s equation in the form 


Di v? Ds v? 
gh; + +——=eh,+ + 
p 2 ae 
in which 
g=—force of gravity on unit mass (or acceleration 
due to gravity) 
h = the vertical distance of any point above horizon- 
tal datum 
p = pressure intensity at any given point 
p = density of the fluid 
v= velocity at any given point. 


= Constant [1] 


In order to write Equation 1 in the form commonly used 
by engineers it is necessary to substitute for p its value 
in terms of g and w, i.e., force of gravity, per unit mass 
and per unit volume of water, respectively. By dimensional 
analysis it is easily seen that 


pg=w [2]* 


Substituting w/g for p in Equation 1, it follows that 


v? 


dD; 
g [, + —— +. = Constant [3] 
Ww 2g 
Remembering that g = F/M and that each of the quanti- 
ties inside the parenthesis of Equation 3 have the physical 
dimensions of length, L, it follows from Equation 3 that 
FL/M = Constant, i.e., the energy per unit mass of flowing 
water (ignoring friction) is constant. 
The quantity g varies but little and is commonly con- 
sidered in engineering usage as a constant. It is therefore 
evident from Equation 3 that 


p' v2 Constant 
i deeceahs tar <i echemaaertemna 
w 2g 4 


= Constant® [4] 


The sum of the three terms on the left side of Equation 
4 at any point is designated in engineering language as 
the “elevation of the energy grade line” (referred to any 
arbitrary datum plane), and the sum of the first two terms, 
ie., (h+ p/w), as the “elevation of the hydraulic grade 
line*’. The vertical distance of the energy grade line above 
the hydraulic grade line is thus equal to v*/2g. 


It is well known that expenditure of energy in over- 
coming friction is essential to make water flow. For steady 
uniform flow, v= Constant, and hence from Equation 4, if 
(h, + p,/w) represents the elevation of the hydraulic grade 


— 


F F F 
— —*X>*X —— = 


L3 L* M L* 


Therefore, pg = W 


5Equation 4 is Bernoulli’s equation in the form ordinarily used 
by engineers. Each term on the left of the equality sign con- 
stitutes a length whereas, each term in Equation 1 has the 
physical dimensions of work (energy) per unit mass, i.e., FL/M. 

*For extremely low velocities, such as usually occur in soils, 
the velocity head is negligible, and hence the elevations of the 
hydraulic grade line and the energy grade lines are substantially 
equal. 
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line at the upper end of a given length of pipe, J, and 
(h, + p./w) the elevation at the lower end, it follows that 
the loss of energy per unit mass per unit length of pipe in 
overcoming friction Le is given by the equation 


Di Da 
g | (hb, +——) —(h, + —) 
Ww Ww 
L. = —_——. --— -—_— -—_— [5]* 
1 
Representing the quantity within the parenthesis by Na, i.e., 
the difference in elevation of the hydraulic grade line, at 
the two ends of the pipe, it is evident that 
g ha 


L. = — [5a] 
] 


The ratio ha/l is commonly designated the “slope of the 
hydraulic grade line,” or the “hydraulic slope” or the 
“hydraulic gradient.” It is important to note that the 
length / is measured along the pipe and not along the hy- 
draulic grade line. It is easy to see that this slope con- 
stitutes a ratio of length to length and therefore has zero 
dimensions. 

Potentials, Potential Gradients, and Velocities. The po- 
tential in general is defined as the work required to move 
unit mass against conservative forces (ignoring friction) 
from any arbitrary reference point to any point in space. 
Gardner and his associates have defined the capillary po- 
tential as the work required to move unit mass of water 
from the level free-water surface against the capillary 
forces in the soil to any specified point in the unsaturated 
soil. The capillary water in the unsaturated soil is in 
tension; hence, the capillary pressures are negative, mak- 
ing the capillary potential also negative. The potential at 
a point, with respect to any arbitrarily selected horizontal 
datum plane, within a pipe through which water is flowing 
at a very low velocity, is given by g (h, + p,/w) in which 
h, is the elevation of the point in the pipe above the hori- 
zontal datum plane and p,/w is the hydrostatic pressure 
head at the point. The change in potential per unit length 
of pipe is represented by the ratio 

g ha 


Fi = ---- [6] 
1 


which is tne driving force per unit mass in the direction 
of the flow of the water. 

The meanings of the symbols F,; and Fa are given in a 
previous paragraph, and we may write from Darcy’s law 


gha 
K F,=V. Since fF: = Fu = ——,, it follows that 
1 
gha 
vV=K— [7] 
1 


in which K is a proportionality constant having the physi- 
cal dimensions of time (7). 

Equation 7 asserts that where Darcy’s law applies the 
velocity is proportional to the potential gradient due to 
the space rate of change in the combined head of position 
(h) and of hydrostatic pressure head (p/w). The measure- 
ment of change in h between any given points in a pipe of 
flowing water, or in a saturated soil, or a moist soil, is 
simply a matter of determining a difference in lengths. 
Likewise, in a pipe or a saturated soil through which water 
is flowing under pressure, measurements of differences in 
the pressure head, p/w, are easily made and generally 
understood among engineers; in an unsaturated soil the 
pressure head, p/w, is not so easily measured. This quan- 
tity in an unsaturated soil is essentially a capillary pres- 
sure head (sometimes called also negative hydrostatic 
pressure head) and the product g p/w is equivalent to the 
capillary potential, ie., the total work required to move 
unit mass of water from the free water surface against 
the capillary field force to any point in a moist soil. 


'The quantity L, of Equation 5 and 5a has the physical di- 
mensions of F/M. 
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In any event, it would seem desirable 
‘that irrigation and drainage research 
engineers seriously endeavor to agree 
on definitions and usages in the study 

of capillary water flow 
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Applying Darcy’s law to the rectilinear capillary flow of 
water in soils it follows from Equation 7 and the reason- 
ing on which it is based that the velocity of capillary flow 
is given by the equation 

ghe 
[8] 
1 


in which hf. is the difference in “head” due to the combined 
effect of position and of capillary pressure; the product 
gh. is the difference in potential due to position and to 
capillary pressure head between two points along the 
stream lines separated by a distance l. 


The ratio h./l of Equation 8 is analogous to the ratio 
ha 

—— of Equation 7 which is the slope of the hydraulic 
1 


grade line. The ratio gh./l is the potential gradient in an 
unsaturated soil*. 


Buckingham early suggested the measurement of the 
capillary potential difference as a means of studying the 
flow of capillary water. More recently Gardner and Ri- 
chards have materially advanced the methods of making 
measurements of capillary potential differences. 


Discharge of Water Through Soils. Because of the diffi- 
culty of measuring accurately the cross-section area of 
stream lines in a given area of soil at right angles to the 
direction of water flow, direct measurements of velocity of 
flow of water in soils (either saturated or unsaturated) are 
relatively of less value than direct measurements of velo- 
city for canals and pipes. As the desired objective is to 
measure the volume of flow per unit time through a soil of 
given area normal to the stream lines, it is probably advis- 
able to use directly an equation for volume rate rather 
than one for velocity. 


Let A = any given area normal to flow. 


a= the summation of cross-section area of soil 
spaces through which water flows when sat- 
urated and also of the irregular capillary 
water channels in an unsaturated soil, in the 
soil area A 
Then P= @/A, i.e., the fraction of the area A through 
which flow occurs®. It follows from the general equation of 
discharge (qg=aV) and from Equation 8 
gh. 
q= Pr: AV = P: K —— [9] 
1 
It is quite impractical to measure P: with precision; hence, 
it is desirable to replace the product P: K by a new quan- 
tity, k, having also the dimensions of time and write Equa- 
tion 9 in the form 


gh. 


¥V=<& 


a=k 


A [10] 
1 

It is apparent from Equation 10 that, if the ratio gh./l 

equals unity, and A equals unity, then g = k (numerically). 

The quantity, k, is therefore defined as the quantity (vol- 

ume) of water that will flow in unit time through a soil 

column of unit cross-section area due to the driving force 


®8The slope of the hydraulic grade line has zero physical 
dimensions, whereas the potential gradient has the dimensions 
of force per unit mass. 

*It is suggested by Major O. V. P. Stout, irrigation division, 
U.S.D.A, Bureau of Agricultural Engineering. that this frac- 
tional area P, be designated the effective porosity. 
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Table I. Some Equations Giving the Quantity of Water That 
Will Flow in Unit Time Through a Given Area of Soil 


1 2 3 4 5 6 
Gelso: re ee 


Transmission or 


Saturated Conductivity Factor 
Authors no Equation Physical 
Media Symbol Dimensions 
4898 Slichter Saturated a—=kh/lA k, LT 
1900 Hazen Saturated a=Cd*h/1 A Cc Lt 
1907 Buckingham Unsaturated q=ASA nN T 


1920 Gardner Unsaturated q = K A K M% LT" 


p 4/3 
1921 Gardner, Both =KpAgA K if Tt 
Widtsoe 
1928 Gardner, dg 
Israelsen ‘Saturated q=k A k ig 
McLaughlin dr 


a4 = volume per unit of time, i.e., L* T-1 
h/l = the slope of the hydraulic gradient, having zero physi- 
cal dimensions 
A = total cross-section area normal to flow, i.e., L? 
d = the effective diameter of sand grains, i.e., L 


Ss 
Ag 
dg =the potential gradient i.e. F/M = LT? 


dr 


p= moisture density, mass of water per unit volume of 
total space occupied by dry soil, water, and air, i.e., 
ML“? 

p = the space rate of change of p, or the ‘‘moisture density 
gradient’’, i.e., M L-~* 


per unit mass corresponding to unit potential gradient. It 
is suggested that the quantity, k, be designated as the 
“specific water conductivity.” 


Flow in Saturated and Unsaturated Sols. So long as 
the quantity of moisture in unsaturated soils is sufficient 
to provide continuous capillary channels, there is funda- 
mentally little, if any, difference in the laws which influ- 
ence the flow of water in saturated and unsaturated soils. 
The law of Darcy applies to both"; the specific water con- 
ductivity, k, is probably smaller in the unsaturated soils 
than in saturated soils, due in part to the smaller net cross- 
section area of capillary channels being smaller than the 
cross-section area of the water channels in a saturated soil, 
and in part to the greater frictional resistance of the capil- 
lary channels, because of their being smaller than the 
water channels in a saturated soil of the same apparent 
specific gravity. 

A review of the literature concerning the flow of water 
in porous media, such as soils, filter sands, porous rocks, 


“For very high gradients the law of Darcy does not apply 
with precision. 


ST TTT TTL LAU ALLL LL LL UO LA UL RL 


The fact that the conditions which influ- 
ence the flow of water in soils are even 
more complex than those which influ- 
ence its flow in rivers, canals, and pipes 
adds to the urgency of the need for 
using the well-established basic physical 
laws concerning the flow of liquids and 
for adoption of a basic equation cf gen- 
eral application. 
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etc., reveals considerable variation in usage, even though 
the applications of basic principles of flow are essentially 
similar. Darcy’s law is applied in the study of flow, both 
in saturated and in unsaturated media. Without attempt- 
ing to review fully the literature, a few examples of differ- 
ent usages are cited. The equations credited to each of 
the several authors have been brought to a common basis 
for measure of quantity of flow (volume) per unit of time 
through any given area, A, in order to simplify compari- 
sons. The symbols used in Column 4 of Table I are ex- 
plained following the table. That part of each equation 
which constitutes a proportionality factor and which is 
designated by some as a “transmission constant,” by others 
as a “transmission coefficient,” and by still others as ‘“con- 
ductivity,” is given in Column 5 of Table I; its physical 
dimensions are recorded in Column 6. 


In studying the flow of capillary water during recent 
years, physicists have concentrated attention on an experi- 
mental determination of the specific water conductivity, k, 
which, as shown in Table I, has the physical dimensions of 
time, T. Engineers, following the lead of Slichter in a 
study of the flow of water in saturated soils, have used 
largely the transmission constant, k, which has the physi- 
eal dimensions of velocity, ie. U7’. Thus there has 
developed rather an artificial barrier separating two phases 
of one general problem. It is probable that greater recog- 
nition of the problem of flow of water in soils (whether 
saturated or unsaturated), as one general problem having 
distinctly common elements will accelerate progress in 
ability to measure or predict the flow under a given set 
of conditions. 


Specific Water Conductivity. The variations in usage 
for, and meaning of, the transmission or conductivity fac- 
tor as reported in Columns 5 and 6 of Table I seem to 
warrant the belief that attempt toward coordination and 
uniformity of usage is desirable. It is not the author’s pur- 
pose to urge any particular usage; it is rather the purpose 
to suggest and to invite discussion. 

As a basis for discussion, it is suggested that the specif- 
ic water conductivity, k, as heretofore defined, be used by 
irrigation and drainage research workers in the study and 
reporting of data concerning the flow of water both in 
saturated and in unsaturated soils. The bases for making 
this suggestion, briefly stated, are as follows: 


1. The inclusion specifically (rather than implicitly) of 
the quantity, g, force of gravity per unit mass, in an 
equation for ground water flow is fundamentally 
sound, because it is obvious that water flows in 
response to the action of a conservative force on 
each unit mass. 

2. The specific conductivity, k, having the physical 
dimensions of time (7), permits the transfer from 
foot-pound-second units to centimeter-gram-second 
units without changing the numerical value of kK. 


3. Flow of water in saturated and unsaturated soils 
(except for very high potential gradients) obeys 
Darcy’s law and should therefore be represented by 
one equation of general application. 


4. The usage of a conductivity factor, k, having the di- 
mensions of time, 7, in the writings of physicists is 
now quite general; the use of a factor having the 
dimensions of LT, such as ks in engineering liter- 
ature, likewise is quite general. Bringing the two 
usages to a common basis will facilitate understand- 
ing of the contributions made by each group toward 
the solution of the ground water flow problem. 


CONCLUSION 


It seems apparent from a study of the literature on the 
flow of water in soils that coordination in usages and in 
definitions is rather urgently needed. Thorough discussion 
may show that no attempt should be made to modify or 
discontinue the use of Slichter’s “transmission constant for 
flow in saturated soils,” here represented by ks, which is 
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now widely used and well understood by engineers. In any 
event, it would seem desirable that irrigation and drainage 
research engineers seriously endeavor to agree on defini- 
tions and usages in the study of capillary water flow. 
Probably the specific water conductivity, k, varies with 
many factors; for example, soil texture, structure, pore 
space, temperature, alkali content, and moisture percen- 
tage. Agreement upon the use of a basic equation of gen- 
eral application to steady flow would probably encourage 
research workers to concentrate attention upon obtaining 
data that will make possible the determination of some one 
important quantity such as k. That substantial progress 
has been made in a study of the flow of water in canals 
and pipes by an experimental determination of the coeffi- 
cient of roughness, ”, under widely varying conditions is 
clearly apparent to engineers. 

The fact that the conditions which influence the flow of 
water in soils are even more complex than those which 
influence its flow in rivers, canals, and pipes adds to the 
urgency of the need for using the well-established basic 
physical laws concerning the flow of liquids and for adop- 
tion of a basic equation.of general application. 
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Factors Affecting Grades of Cotton 


By D. Howard Doane’ 


URING the past three years the Doane Agricultural 
Service, with the cooperation of the Mississippi Agri- 
cultural Experiment Station and the Delta Laboratory 

of the U.S.D.A., has been studying factors affecting grades 
of cotton. Most of the work was conducted on or with 
cotton produced on the Robertshaw Plantation, Heathman, 
Mississippi, which is managed by the Doane Agricultural 
Service. 

Field and gin practices including picking, harvesting, 
cleaning and drying, were studied in their relation to their 
influence on grading of the cotton produced, and on general 
farm management methods. It is believed that the con- 
clusions reached will be of interest to agricultural engi- 
neers; the figures on which they are based are available 
from the Doane Agricultural Service’. The following are 
the conclusions reached. 

1. A drier materially improves grades when used at the 
beginning of the season on green cotton, or on older cotton 
when picking or ginning is done on rainy days, or during 
periods of heavy dews. 

2. Drying reduces weight but no accurate measurement 
of the amount has been obtained. 

3. Drying under some conditions appears to shorten 
staples. 

4. Well-matured cotton, picked in good weather is not 
helped and might be hurt by drying. 

5. The drier increased the number of days available 
for picking and ginning during the early season and during 
damp weather. 

6. The drier increases the efficiency of gins by eliminat- 
ing stops and breaks due to wet cotton, and practically 
eliminates deductions for poor preparation. 

7. There was no accurate way of determining cost of 
drying cotton, as the steam and power plants for drying 
were part of the ginning units. The best estimates, based 
on increased use of coal, labor, etc., place the cost at about 
50 cents per bale. This does not include interest on invest- 


ment in drier, depreciation, maintenance or loss in weight 
of cotton. 


8. The use of the cleaner for the 1930 season appears 
to confirm the results of previous tests. From $1 to $2 a 
bale was added to the value this year. This is in keeping 
with previous results, when the cleaner added from $5 to 
10wner, Doane Agricultural Siervice. 
23662 Olive Street., St. Louis, Missouri. 


' $7.50 a bale. Cleaning and drying are better than either 


one alone, when both are needed. 


9. The grade of early-picked cotton appears to be 
improved by sunning, or seasoning in a cotton house. The 
degree of improvement appears to be about equivalent to 
that of drying. 

10. Steaming, as done in these tests, did not bring 
back a shortened staple or materially improve the rather 
harsh feel of cotton that had been overdried. Letting sam- 
ples stand near an open window for over a month did not 
change staple length. When the temperature of drying was 
correctly controlled, criticism from graders on the “feel” 
of the cotton samples was eliminated. 


11. The snapping of cotton while still white holds much 
promise. With the use of cleaners and driers it appears 
that the loss in grade is not as great as the saving in cost 
of harvesting. With some care used in snapping and 
handling it seems that snapped cotton closely approaches 
picked as to grade and character. 


12, Tests of various pickers justify no very definite 
conclusions. 


13. The feeling that new and modern gins and cleaners 
are materially superior to older standard gins does not 
appear to be justified in the tests made this year and in 
former years. 


14. A comparison on two different plantations using the 
same varieties shows that early maturity and early pick- 
ing are important factors favorably affecting grades. 

15. The average value of two prominent varieties of 
cotton tested against our variety shows a slightly greater 
value for the other varieties. This test does not compare 
yields, a most important factor. 


16. Early dying and some blight did not appear to be 
unfavorable to grades. 

17. Tests during previous years showing the effect of 
the cleaner on early-picked cotton were not favorable to 
the cleaner. On cotton picked later the results were unusual- 
ly good. The added value was as great as $8.70 per bale. 

18. There appears to be little relation between rapidity 
of picking and grade. The cotton of pickers who are con- 
sidered careful pickers by their managers shows a some- 
what higher index number than cotton picked by ordinary 
or poor pickers under the same conditions, although the 
difference was small. 
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The Use of Mechanical Refrigeration for 
Farm Egg Storage 


By P. T. Montfort’ 


HE use of mechanical refrigeration for storing quanti- 

ties of eggs on the farm is an entirely new thought to 

most of us. It is as yet almost wholly in the experi- 

' mental stage, there being in operation at the present time 

only about ten installations of this kind, with a total stor- 

age capacity of approximately 6000 cases of eggs. How- 

ever, from the experience of those poultrymen who have 

: been using this type of storage for the past two or three 

- years, the possibilities for profit to the farmer appear un- 
f usually bright. 


Of the total annual egg crop in the United States, ap- 
proximately 50 per cent is produced during the months of 
: March, April, May and June. As a result, large quantities 
of eggs must be stored through periods varying from four 
to eight months in order that a constant supply may be 
available to the consumers of this important staple in our 
§ daily diet. Ordinarily about 15 per cent (reaching a total 
f of approximately 12,000,000 cases in 1930) of the annual 
egg production goes into storage. In spite of a growing 
tendency to lengthen the producing season and shorten 
the period of under-production by more scientific methods 
in the management of poultry flocks to obtain greater egg 
production during the winter months, there appears no 
immediate prospect that the volume of eggs stored will be 
materially decreased. 


The egg is a delicate and fragile product and under 
unfavorable conditions, particularly at high temperatures 
such as commonly prevail during the period of heaviest 
production, is subject to rapid deterioration. Consequently, 
if eggs of high quality are to be available at the end of the 
storage period, carefully controlled conditions must be 
maintained throughout the trip from the producer to the 
consumer. They should be carefully graded and packed in 
new, clean containers. To obtain the best quality of prod- 
uct, refrigeration facilities should be available throughout 
as much of the trip as is possible. This requires a tremen- 
dous investment in facilities for refrigeration at the point 


semanas 


1Paper presented at the Rural Electric Division session of the 
25th annual meeting of the American Society of Agricultural 
Engineers, at Ames, Iowa, June 1931. 

Research agricultural engineer, A.& M. College of Texas, and 


director, Texas Committee on the Relation of Electricity to 
Agriculture. Assoc. Mem. A.S.A.E. 
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Fig. 1. Average monthly prices of eggs as quoted on the New 
York Exchange during the years 1925 to 1930, inclusive; and 
those received at Texas A.& M. College, during 1928 and 1929 


of assembly, during shipment, and in the storage ware- 
houses, as well as some means of efficient refrigeration 
during distribution to the consumer. Since this continued 
refrigeration is not always available under the present 
system, one of the most important costs of storing eggs is 
the loss due to deterioration — often to the extent of 
complete spoilage. 

Under normal conditions, the supply of fresh eggs is 
lowest during the winter months. Because of this scarcity 
and the cost of providing high-quality cold storage eggs, 
these months ordinarily constitute a period of high egg 
prices. In Fig. 1 is shown the average monthly prices as 
quoted on the New York Exchange during the period from 
1925-30 inclusive on “selected extra” eggs. In this figure 
is also shown the average of monthly prices received dur- 
ing 1928 and 1929 for fresh eggs at the Texas A.& M. Col- 
lege Poultry Farm. A study of the New York prices dis- 
closes a spread of $7.50 per case between the average price 
for March, April, May and June, and the November or 
peak price. The prices received at College Station show 
a spread of $6.37 per case between the corresponding peri- 
ods. An analysis of prices obtained by the Poultry Produc- 
ers Association of San Antonio, Texas, during 1928 and 
1929 shows a spread of $5.10 per case between the prices 
prevailing in the spring months and those paid during 
November and December. This spread of price between 
the periods of high and low production serves as an indica- 
tion of the limits in normal years within which the cost 
of storing eggs must be maintained if a profit is to be 
obtained. 

In times of abnormal conditions such as the winter of 
1930-31, when there was a tremendous volume of storage 
eggs on hand and an unprecedented supply of fresh eggs 
made available because of the mild weather, the period 
of high prices does not always materialize. Such condi- 
tions usually cause tremendous losses to the owners of 
eggs held in cold storage. Such possibilities must be kept 
in mind when considering the cost of storing eggs. 

If the farmer is to store his eggs successfully, he must 
have some means by which he can maintain a constant 
low temperature and a proper condition of humidity. His 
storage vault must be free from objectionable odors since 
eggs very readily absorb such odors from the surrounding 
atmosphere. Apparently most authorities have agreed on 
the correct temperature for storing eggs. The lowest tem- 
perature possible without causing solidification of the egg 
content should be maintained. The usual range in com- 
mercial storage is from 28 to 30 degrees (Fahrenheit). 
It is of particular importance that a constant temperature 
be maintained since a variation of more than one or two 
degrees will cause a breaking down of the egg albumen, 
because of the alternating contraction and expansion, re- 
sulting in what is known as a “watery” egg. 

The problem of humidity is one which apparently has 
not yet been definitely solved. It is desirable that the 
humidity be kept as high as possible without the formation 
of mold. A storage room which is kept too dry results 
in the absorption by the air of moisture from the egg con- 
tent, leaving an enlarged air cell. A humidity of 82 to 85 
per cent is probably the most desirable under normal 
conditions. 

So far as can be determined, the present limited devel- 
opment of this method of storing eggs on farms has taken 
place in a somewhat restricted area in north and north- 
west Texas. In the spring of 1927, W. F. Robinson, a poul- 
tryman, placed a few cases of eggs in storage at Wichita 
Falls, Texas, about forty miles from his farm. This ven- 


XN 


i os Ama aes > 2 ee rine 7 es “Seren. ri gms poh Melamine Sh RIES CR Bee: 
Rate pee eR ee ; ee ie cman) << See en ue oS 
Bee ee ie a cake ne a Bas ade ing q BOSS Se ho | Oe Bere =} eae eae ey ; Sa : ; 
. . > 
| Fe : ; 
Lois- 
1-23. 
l by 
and 
SCI. 
t of Pe 
Ww. 
sins. 
s to 
Sta. 
1 to 
GR. 
ers. 
r 67 
M. . 
ions 
, 
__| 
be 
‘he | 6 
to 
ing 
her 
im- 
not 
vas 1 
el” q 
ich ; 
ars ; 
ost : 
ind ; ; 
1eS 
ite 
ers 
10t 
2 
“4 = Oe eS ek ee ee ee 
- i : 
oe Le 
\ 
. SSeS Seer 
> oe ar a ae 
§ 7 
Beane / 
50 
" See ttt tT it 
3 
SR RRA eee 
o 
of 4 = 
to 
al- | ¥ 
le. a 
ity 
n- | 
- 7 Nov. Dec. 
ry 
. i 
war RCE) ae hes) 2.4 wey eet Oe Ps es 5 2 7 ueties: : 
a a i ee ee i a 
0 SO ee es SOR SAU RMN st a rr Lt eee eo tars 
Series: bes a aa - E oe chi ta ts Seite ane a oe Male ue. pe ee ; 
sae OM eee ee Be “ 
ae OS ae i ae “RS A et ran es Sy De Sh yo ‘ 
ie pence ce a om a) oa Pre cs, a Reeaeen ah oe ee aie : 
: “Oca, Samm peas Si Me ome agi” ee eo etme ke Bike 
; Yee io ae: . «joe een a (Pe Spa ire ee amo sa eee ba Sy i ¥ 


Plaster 


j o, Cork 
ph: " 
[az ca ; a 12-3" 
= eat ee 
a ‘ox 66 ae ions 
rR a ae 
ee aceemnensdametecaae meme 


S 
ae 

es | compressor : 

Ky 

ae 


ELS, ER 


Packing Roan 


Mmm ans se an TR 


as 


Fig. 2. (Left) Plan of an 800-case egg storage vault. 


ture proved entirely satisfactory from the standpoint of 
profit to be obtained by storing eggs during the period of 
low prices in the spring and holding them until the time 
of greater demand during the winter months. He made 
plans to store a considerable quantity of eggs in the same 
vault during the season of 1928, but when the time came for 
storing, all available vault space had been leased to one 
of the large packers and he was without storing facilities. 
There followed a conference between Mr. Robinson and 
A. A. Sadler* which resulted in the design and construction 
at Mr. Robinson’s farm of a cold storage vault with a 
capacity of 500 cases of eggs. The total cost was about 
$2100. This included an automatic water system to supply 
cooling water for the compressor. 

During the first season this vault was filled to capacity 
and the eggs sold at the end of a six months period to 
local jobbers. A profit of approximately $5.00 per case was 
realized which resulted in Mr. Robinson’s being able to 
pay for his entire equipment from one year’s operation. 

Because of the unusual success of this venture in stor- 
ing eggs on the farm, five additional installations were 
made in the same locality in 1929. Three of these vaults 
of 800-case capacity each were constructed on a single 
large poultry farm, one of 500-case capacity at a smaller 
poultry farm, and one of 800-egg capacity was installed in 
a small town by a merchant who purchased a considerable 
quantity of eggs from local farms. 

All of these plants operated during the season of 1929 
with very satisfactory results and in the spring of 1930, 
four additional units were built in other sections of north 
and northwest Texas. One of these units was installed by 
a poultryman so located that electric power was not avail- 
able. This unit has been operated fairly successfully with 
a gasoline engine controlled manually. 

Figs. 2 and 3 show the plans used in constructing the 
farm cold storage vaults. The walls are of ordinary frame 
construction with 2x4 studs ceiled inside with shiplap. Ths 
outside wall is of drop-siding. In all vaults which have 


‘Local distributor of Frigidaire products at Bowie, Texas. 
Credit is also due F. B. Martin of the P. M. Bratten Company, 
Frigidaire distributors at Fort Worth, Texas, for assistance in 
the development of the first farm egg storage unit, 
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been constructed, the space in this wall has been filled 
with cotton seed hulls well tamped. However, there is 
some question as to the advisability of using this material 
since there is a possibility of its becoming water logged by 
the absorption of water from the air. The insulation in the 
vaults consists of 8 inches of cork board, two thicknesses of 
4 inches each, laid in asphalt with all joints overlapped. 
Six-inch concrete floors insulated with 8 inches of cork 
board are used. The ceiling is insulated with 8 inches of 
cork on top of which is a 6-inch layer of hulls. Inside walls 
and ceiling are coated with a half-inch layer of plaster 
while the floor is covered with one to two inches of concrete. 

The doors were purchased from a manufacturer of re- 
frigerating equipment at a cost of approximately $50 each, 
including hinges, fasteners, and door facings. 

The inside dimensions for an 800-case vault are 12% by 
13% by 12 feet. The cost complete was approximately 
$2300. Inside dimensions of the 500-case vault are approxi- 
mately 10% by 10% by 12 feet, and the cost about $2000. 

One Model “C” Frigidaire compressor operates four 
“96-F” coils to cool the unit. The coils are suspended from 
the ceiling. Two L-shaped baffles immediately under them 
provide for air circulation. 

Eggs for storage are placed in cases without flats and 
fillers. In this way considerable economy of space is ac- 
complished since approximately 55 dozen eggs can be 
placed in each 30-dozen case. This is also supposed to 
provide for a more satisfactory circulation of air around 
the eggs. The tops are left off the cases which are stacked 
with only a thin lath between. One-inch strips are placed 
on the floor under the cases and a space of from one-half 
to one inch is left between cases and between the cases 
and walls to provide for air circulation. The strips on the 
floor and the laths between cases are placed crosswise 
to the baffles. 

Apparently it has been possible to maintain constant 
and uniform temperatures in these boxes. The temper- 
ature at which the eggs are held has varied in the several 
installations depending upon the desire of the operators. 
The majority of the boxes are kept at a temperature of 
30 degrees (Fahrenheit), while one is operated at 32 de- 
grees and one at a temperature of 34 degrees. 
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In August 1930, watthour meters were placed on the 
motors operating the compressor units of two of these 
installations, one 500-case unit and one 800-case unit. Fig. 
4 shows the energy consumption at these two installa- 
tions during the five-month period from August to Decem- 
per, inclusive. During this five-month period the energy 
consumption by the 500-case unit was 1.69 kilowatt-hours 
per case, while the 800-case unit used 2.18 kilowatt-hours 
per case. The fact that the higher energy, consumption 
resulted in the case of the larger vault may be partly 
explained by the fact that other products such as water- 
; melons, butter, and milk were kept in the vault for house- 
fF hold use. This necessitated frequent opening of the vault 
' which probably caused considerable variation in the tem- 
perature maintained. This may partially account for the 
deterioration noted near the end of the season in quality 
of the eggs. However, the cases were very poorly spaced 
in this unit and some eggs of doubtful quality were put 
into the vault during the season. 


From experience gained in the operation of these vaults 
during the past three years, there has been very little 
deterioration in the quality of the eggs when proper care 
was exercised in placing the eggs in the vault and when 
only clean, fresh, high quality eggs were placed in storage. 
During the season of 1930, two instances of losses were 
reported. One was apparently due to the fact that insuffi- 
cient space was left between cases to provide for proper 
air circulation which resulted in some eggs molding. In 
the other instance, which occurred at the vault owned by 
the merchant who purchased eggs from nearby farms, 
proper care was evidently not maintained in selecting the 
eggs which were placed in storage, particularly during the 
late spring months when outside temperatures were high. 


Since this method of storing eggs is a comparatively 
new development, a project to determine more definitely 
the operating characteristics of this type of equipment has 
been outlined and is now being carried on cooperatively by 
the Texas Committee on the Relation of Electricity to Agri- 
culture, the Frigidaire Corporation, the Texas Electric 
Service Company, and the farm operators. The following 
quotation taken from the formal outline of the project will 
give an idea of the scope of the present study. 

“Object: To determine the practicability of an electri- 
cally operated farm cold storage unit for eggs. 

“Method of Procedure: Records will be kept on the 
operation of at least three farm installations as follows: 


“1. Date eggs placed in refrigerator; number and 
condition of eggs, and market price 


“2. Date eggs removed, price at which sold, quality 
of eggs (quality to be determined by expert egg grader) 


Kilowatt-hours Per Case 


Sept. 


Oct. 
Months of Year (1930) 


Fig. 4. Energy required to cool eggs in two farm storage vaults 
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“3. Recording thermometers and hygrometers will 
be placed in each vault to determine the temperature 
and humidity maintained 

“4, A watthour meter and a recording ammeter will 
be placed on each motor operating the compressor units 
to determine the amount of energy used and the oper- 
ating time of the machine.” 

The demoralized egg market during the fall and winter 
of 1930-31 resulted in tremendous losses to the majority of 
those owning eggs in storage whether in commercial or 
privately owned vaults. Those farmers who had eggs in 
privately owned vaults and sold them at the normal sea- 
son during November and December suffered no serious 
losses. The majority of the operators had, however, stored 
their eggs with the expectation of reaping unusual_profits 
and held them with the hope of securing better prices, 
until later in the season. Some owners sold the bulk of 
their holdings as late as February and March of this year. 
Without exception, those who held their eggs over took 
considerable losses in some cases not only because of low 
prices, but also on account of deterioration in quality after 
the eighth month of storage. As a result of the hectic 
conditions prevailing throughout the past season, several 
of these farm operators have been rather hesitant about 
storing eggs during this year. 

Since the production from approximately 3000 hens 
(based upon 50 per cent production) is required to fill one 
of the 500-case units, it is apparent that the equipment 
now being installed is not suitable for the farmer or poul- 
tryman with a smaller fiock. There is a possibility, how- 
ever, that these vaults could be built and operated success- 
fully in smaller units, although in this instance the invest- 
ment charges per case of eggs stored would be somewhat 
higher. There is the possibility that the storage facilities 
could be used very satisfactorily by a group of neighboring 
farmers or small poultrymen under a cooperative arrange- 
ment. It is possible also that the overhead expense on 
these installations.might be reduced materially by using 
them for other purposes, such as curing meats or storing 
other farm products when not filled with eggs. Each of 


these possibilities presents an opportunity for further 
investigation. 


Machines Save Us from Chronic 
Depression’ 


ee the depression had to happen—so we are told—we 
might as well enjoy the amusing things connected with 

it. One source of smiles is the analysis of the trouble 
by amateur economists. 

The machine, we are solemnly told, is the guilty author 
of all our economic distress. 

The arguments for a return of the old handwork era are 
strangely unconvincing. They lack detail. Somehow it is 
hard to imagine an old weaver, up before dawn at his loom, 
tied to it through a long day because there were not 
enough hours to produce more than a pitiful income, as 
romping gayly through his task and having time to take 
joy in his work. 

* * * * ca * * 


Distress is a result of faulty distribution. But that con- 
dition always existed, and is not caused by the use of 
power. Strictly speaking, unindustrialized countries are in 
a chronic state of depression. Endless toil at hand crafts. 
trying to raise crops on unproductive farms, earning a poor 
living by muscle power, these are only other ways of stand- 
ing in the bread line. Men are as much slaves when driven 
to a long day at back-breaking toil as when called by the 
factory whistle—if the work is irksome. The only differ- 
ence is that industrial progress has shortened the period 
of slavery. 

The engineer has led the way to progress. 
of equalizing distribution remains a challenge. 


The task 


1Engineering Experiment Station News (Ohio), Vol. 3, No. 5 
(October, 1931). 
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Status of European Corn Borer Control’ 


HE natural spread and increase of the European corn 

borer, which was retarded by the abnormal season of 

1930, was resumed in 1931. The intensity of infestation 
in 1931 was about two and one-half times that of 1930 and 
more than twice that of 1929. Although the past season 
cannot be regarded as having been exceptionally favorable 
for the corn borer, some of the serious infestations recog- 
nized as possible in the 1930 report of this committee 
actually occurred. As a result, there is a much larger 
number of larvae at present than in the fall of 1930, with a 
consequently greater danger for 1932. The increase in 
borer population was particularly heavy (1) in northwes- 
tern Ohio, south of the former center of infestation along 
Lake Erie, and (2) in the important sweet corn area along 
the southern and eastern shores of Lake Ontario in New 
York. 

The present infested area includes all of the corn-grow- 
ing areas in Canada, excepting the western provinces; also 
220,000 square miles in the United States, including the 
southern two-thirds of New England, northern part of New 
Jersey, all of New York, three-fourths of Pennsylvania, the 
panhandle of West Virginia, practically all of Ohio, the 
northeastern half of Indiana and nearly all of the agricul- 
tural portion of Michigan. In the area east of the Con- 
necticut River in Connecticut, Massachusetts, and states 
north, in that territory in Connecticut west of the river 
adjacent to Long Island Sound, and in restricted localities 
in New Jersey, the two-brooded form occurs, while in all 
other infested sections of the United States and all infested 
areas in Canada, excepting Nova Scotia and New Bruns- 
wick, only the one-brooded form occurs. Small isolated 
infestations occurred in eastern Wisconsin, Kentucky, and 
extreme southern Indiana. 

The increase in spread and infestation in 1931 further 
demonstrates that seasons of increase and decrease in 
borer abundance will occur as with other crop pests. Tem- 
porary checks to the corn borer in individual seasons, such 
as that in 1930, must not be interpreted as minimizing the 
seriousness of the insect as a destructive agency. 

The large increase in borer population in 1931 empha- 
sizes that the European corn borer is one of the most 
potentially destructive crop pests ever introduced into 
America. This fact calls for the continued cooperation of 
the farmer, the scientist, the educator, and all state and 
federal administrative officials. 

The joint committee of entomolgists, agronomists, agri- 
cultural engineers, agricultural economists, and animal 
husbandmen commends the efforts of all farmers practicing 
recommended control measures and of those engaged in 
the research, regulatory, and educational activities. 

The committee recognizes the necessity for the continu- 
ation of the research, educational, and quarantine programs 
of the state and federal governments and earnestly recom- 
mends the appropriation of the funds needed to maintain 
and, if necessary, to expand them as suggested later in 
this report. The committee recommends this support only 
after due consideration of the absolute necessity of hold- 
ing current governmental expenditures to a minimum. 

After careful investigation of the regulatory, research, 
and educational activities, the committee suggests and 
recommends: : 

1. Since the enforcement of quarantine regulations in 
the United States has undoubtedly been instrumental in 
preventing long-distance spread of the insect in the past, 
that this activity of the federal governments of the United 
States and Canada, as well as the state and provincial 


‘Report (September 30, 1931) of the Joint Committee on the 
European Corn Borer representing the American Association of 
Economic Entomologists, the American Society of Agronomy, 
the American Society of Agricultural Engineers, the American 
Farm Economic Association, and the American Society of Animal 
Production. The personnel of the A.S.A.E. representation on 
this joint committee consists of C. O. Reed (chairman), R. D. 
Barden, R. B. Gray, W. C. Harrington, and A. L, Young. 
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governments, be supported and encouraged by all agencies 
and individuals interested in the welfare of American agri- 
culture. These activities should include (a) thorough scout- 
ing, (b) careful clean-up of isolated infested areas, and (c) § 
maintenance of quarantines. 

2. That the extension agencies of the federal govern- 
ments of the United States and Canada and of the state 
and provincial agricultural colleges, strengthen and coordi- : 
nate their programs of education relating to the corn borer, § 
extending these to conform with the spread and abundance 
of the insect and with the increased knowledge gained 
through research. 

3. The entomological investigations now in progress 
should be continued. The following studies on which ma- 
terial progress already has been made, should be especial- j 
ly stressed: (a) The expedition of parasite introductions 
and the development of artificial media for mass produc- 
tion of parasites, (b) the development of effective insecti- 
cides and their efficient application, (c) evaluation of the 
effect of environmental factors on the insect’s activity. 


4. While the development of immune varieties seems 
unlikely at this time, experiments point clearly to the 
probable development of high-yielding resistant and toler- 
ant varieties of corn which should be an important factor 
in control. To promote the development of such varieties, 
the corn-breeding programs of the state and federal gov- 
ernments should be continued and strengthened. 

5. Inasmuch as control of the borer, as yet, depends 
largely upon mechanical means in the hands of growers, 
it is recommended that research and development work 
along mechanical lines by the agricultural engineers be 
continued and be strongly supported by the federal govern- 
ment and by the states, with a sincere effort being made 
to coordinate such activities through the U.S.D.A. Bureau 
of Agricultural Engineering. In such work it is recom- 
mended that attention should be directed first toward ma- 
chine types now common on farms, in view of the fact 
that agriculture cannot easily avail itself of new types of 
equipment primarily for control until it has used to the 
best possible advantage the equipment now on farms. 

Attention is drawn to the fact that considerable devel- 
opment work has been accomplished and now awaits adop- 
tion by the various extension forces and by the manu- 
facturers of farm equipment. It is recommended that the 
extension forces bear in mind that the better use of equip- 
ment now on farms is to be fostered. 

The manufacturers are to be commended for their inter- 
est and loyal support in corn-borer work to date, and, in 
spite of the readjustment period, it is hoped that they 
will continue rapidly to convert development accomplish- 
ments into the commercial channels, so that the growers, 
who must carry the burden of control, will not be handi- 
capped by the latest, practical, mechanical devices not be- 
ing available to the public. 

6. Since the corn-borer control practices developed and 
proposed may change the organization and income of the 
farm, it is important that the relation of these practices 
to the entire farm business be determined and recommen- 
dations made for specific conditions. Proposals including 
changes in cropping systems, complete utilization of corn, 
substitute crops, changes in corn acreages, and labor and 
equipment costs should be worked out in line with the 
objective of maximum returns from farming. 


7. Continued and further studies should be made on 
the influence of different borer populations upon (a) the 
feeding value of corn and the corn plant in different forms, 
(b) the yield of feed nutrients per acre, (c) comparative 
feeding value due to different methods of harvesting and 
preparing crop, (d) the use and feeding value of substi- 
tute crops, and (e) the influence of the corn borer and 
resultant control measures upon the cost of production and 
the quality of livestock products. 
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AGRICULTURAL ENGINEERING 


Electric Dairy Stable Ventilation 
By F. L. Fairbanks’ 


HY do we want electric ventilation for the dairy 

stable? It is evident that there is a demand for this 

type of system. Companies are making these sys- 
tems and selling them; farmers are inquiring about them, 
and the power companies are interested. But why the 
electric system? 

It seems to be a combination of circumstances. Com- 
mercial natural-draft systems, due to their design, manu- 
facturing, and marketing requirements, cost the farmer 
more than he feels he wants to pay for ventilation. Elec- 
tricity is rapidly being applied to farm jobs, and it can 
be readily seen that the selling price of an electric system 
for a given job can be made less (by the elimination of 
multiple high-outtake flues and the accompanying installa- 
tion cost) than that of the commercial natural-draft system. 
Also, I feel that the system developed at Cornell University 
has introduced some new factors which are having a de- 
cided influence toward the simplification and dependability 
of the ventilation system for the dairy stable, two chief 
factors of which are the single floor outtake and its loca- 
tion and the design and placing of the intakes, which fac- 
tors fit admirably into the scheme of electric ventilation. 

The electric system will probably not replace the 
natural-draft system, but it seems to have a place and 
should be satisfactory both from the standpoint of the 
farmer and of the power company. 

The need for ventilation is accepted, but have we care- 
fully thought out and boiled down just what we wish to 
accomplish by ventilation. If we have done this, then we 
should be able to adapt and perfect apparatus for doing the 
job. It would also be helpful to have a set of standards to 
work to, not only for the purpose of design but also as a 
means of measuring the effectiveness of the system, and I, 
therefore, propose the following standards: 

1. The temperature of the stable should be from 45 to 
50 degrees (Fahrenheit) with an allowable variation of 10 
degrees for extremes in weather conditions. 

2. The relative humidity should be maintained at about 
75 per cent, and not over 85 per cent. 

3. The air flow through the stable may vary from 40 
to 80 cubic feet per minute per cow. 

4. Complete mixing of incoming air with stable air to 
insure a uniform quality of air throughout the stable. 

5. The convection currents in the stable should be 
positive at all times; that is, they should be constantly in 


1Paper presented at a meeting of the North Atlantic Section 
of the American Society of Agricultural Engineers, at Rochester, 
New York, October 1930. 

Assistant professor of agricultural engineering, Cornell Uni- 
versity. Mem. A.S.A.E. 


operation to insure complete mixing of fresh air and stable 
air and to assist in the diffusing of the fresh air. 


6. Intakes should be so constructed that the velocity 
of the incoming air is reduced, as it enters the stable, to 
such a degree that no objectionable drafts can possibly 
result. (An objectionable draft is a stream of air which 
is of lower temperature than the surrounding air and which 
blows directly on to an animal or attendant.) 

These conditions which may be termed standards, are 
stable conditions which prevail when the stable is ade- 
quately ventilated, and, as many of you realize, there are 
many stables today in which just such satisfactory condi- 
tions exist, and still a larger number in which they do not. 

There are four types of gravity systems now in use 
which to a lesser or greater extent measure up to these 
standards. They are (1) the modified Rutherford system, 
(2) the Rutherford system, (3) the King system, and (4) 
the Fairbanks-Goodman system. 

The electric ventilation systems now being developed 
are following the design and incorporating features of the 
above systems. 

Intakes. An important point to consider in connection 
with any ventilation system is that, if you provide means 
for exhausting air from the stable, you must provide open- 
ings through which fresh air may be admitted to the stable 
to replace the exhausted air, and also that the placing of 
these openings is all important as it affects the distribu- 
tion of the fresh air. 

The theory of admitting air through leaks certainly 
does not hold with the theory of making the walls of the 
stable tight and warm, and further than that, if anyone will 
measure the leaks in a modern stable, he will find the 
area far below that required for adequate ventilation in- 
takes. Still further, the leaks are always at the wrong 
place and are never uniformly distributed around the stable. 

Control. With the electric ventilation system the flow 
of air through the stable would be constant under all con- 
ditions, if we assume that the fan capacity is constant. 
Do we want a constant flow through the stable under all 
weather conditions? The designers of the present electric 
ventilation system seem to think that we do not. There- 
fore, they have designed their systems for a maximum flow 
and made provision for reducing the flow, or of stopping 
it entirely in order to maintain a certain temperature in 
the stable, which is the chief factor on which the idea of 
control seems to rest, as well as the fact that the general 
weather conditions—which may be grouped as follows: (1) 
normal winter weather, (2) extreme cold winter weather, 

(3) mild winter weather, (4) between-seasons weather (fall 
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standpoint of the farm- 
er and of the power 
company 


ee ee ee ee, ey a Ate Ae ADP aac tess. «gous Eee ae up tore! (ie im he ¥ RR ee Pra : a se ate ‘ 
ie Tr NN ae es Yee eee od AU ace ka, = eri. Veet tseat £3: ee ee Bi ¥5 
Bal ed OR ee ie Sake ESN ius See Ck ee sh eee s sien Py ; 
eh Be a ede eee ee 1 ane Gg Ce 5 (2 lg ll eT evr eh a hs psi a re 0 } 
aoe Bess) ke See A Peet a nee eee ia i | ote bc nmerein> !  ouRi ee a 5 : . 
dee aimee feaieas fru Bee nes Po ia em rec: See ree x % 
Eo shea a) a enn SS ORS hen Rees ine oe Oe ee oe ee sare : 
Ee) dire at ‘ ee - . 
| 
7 
> CTT TT TTR TTA LITTERS LAL CLAS 
* 1 : 
1 ; L- eh 
aa 4 ane, 2 : 3 
LF Bes Geo aa by 
EN eee coef pa ~ a 
Lee 32 ees, ’™ F .  * ae 
ay ; 4 ae, ae. a 
AN coe, hg nese i yt ee) owe 
a ee Hee we ene Ged a 
re s ena Oe 5 iets . 75.33 ™ 
A Sage < i Se al is 2 ee ee 1 aaa 4 a . 
\ 5 ‘gee . <t £E fi ae 2 ae af a Re or am Neg : 
ae ere : sis shen ids Cte eee oe f ae, pees (Rig ‘f) () : ee oly 
a a aacel aectl = ee Tt,” IN sale aes eee ee es 
Pe Se eee eee Se eh eee i i 
See eto Pres free’ Fee Fo a ee a i. 3 a Ae: a vé ites 
‘Sag eer 5 alae Ree ee See A ea a SR ie “pj es eae ast ea 
eS AS ceeeieanines (iat eNO <M i aalees = ae 
tenis SS PE a RE ee 1 ee a iS AS 2s pga 
es et Beaeeetar nc | ey ee ee Nt es 3 
re ea PC See hee te Ae Some te We reg < : 
Ue : ; ae A i ese RE Ska ee nein, a ; 
Seen “pate elbae Be ee [ya Sg Bie eer ee Se roy, : 
ay >. Se See Ee OL cee ee it Sc ea hie Cee Pe Se. Fectek) S Ssa 
eer : ROSES Get eS eo a ae ei cn eee ee) a poem! ES coe 
Be as aL ae Sa > esa oe en BSR ROSE Nath ae eae a ee tt ek ; a ee EE ER ae ae 
Sa 8 ass ae Say a Re elie uate ey has mae os % SUUULLAUOUAUOGSUASAANEACEUGAUGLOUADEALIUSANAOAGNUAN AEG LAUASUNU USUAL HH 
+ 
ee ae eS eee ee aa JA iis Sig aig ic. eee A . eas ‘ j : : 
Wp eN oa oN a ple a ie Bee. 2 EE ic aA ae | ee, fees a yam 2S, ee. a Tela =) ele ats 5 as es * E : 
fee eee em ae By) ress es NSE A eee Riviere so, ae ete ~ aaa Sea ¢ tae eee Fear oa ae al : 
Se "Pin C3 ee “ee ie | Dear EGA SE, ERNE Cain STR eae ne ele Aa) 3 ee. te a i f 
Seni ie Piss Sprite | HMaRRs eae NG! of mae a” Wied aaa PREG pipet” oS pai a 0. aa ; 5 
eee) - ahaesnatets fe Mer Be Sel eae MC oes 8 mes ie Me eae = 
Bs Va eeaton Bs. Bee 3 A a Ms ok ee aaa ae : Bate Err PAG ; he” ‘ ‘ 
ee ee) a Ket aN RES CSS Nee Barer ie - ar a heat uf bg ‘ 
sh RM a epee 2 | ose Be i 2 ae SS er eee re: ae a ae re 3 é 
je ee ein, | See Pe a ere) mien meee ee RD sy i = 
ae ee nd AOS. “CARE > Seaman eels ae 2 | ee a : 
Pas: oa ae * wie te Tae Pe J) ae tele aie a ay aes RR tien Oo he | eee. me Pe a me y Y i 
a Be NO ee Ae Ree ces OME en ee Ge ce : a ee \ : 
5 ie pe. Gineerae * eSeaeg SS ' i ee. AR» PEAR ES a Ea eRe ain i eiget 


RE intl 


444 AGRICULTURAL ENGINEERING 


and spring), and (5) summer weather—affect the ventila- 
tion conditions in the stable. 

The methods of control at present are (1) automatic by 
thermostat, (2) manual, (3) constant speed fan, (4) vari- 
able speed fan, (5) constant speed fan with fan tube damp- 
ers, (6) combination of ceiling and floor outtake tubes, and 
(7) multiple constant speed cr variable speed fans. 

Of these types I have observed the operation of (1) ceil- 
ing intake, ceiling outtake fan with fan tube damper and 
thermostat control, and (2) ceiling intake, floor outtake 
fans, constant speed, thermostat control. 

These systems were installed in the same stable which 
had a capacity of 55 cows. The stable was 47 feet wide 
by 70 feet long: there were five stanchion rows across the 
narrow way with a 6-foot aisle along the west wall (the 
ridge being north and south). The east wall was masonry 
banked. One-half of the south wall was masonry banked; 
the other hali of the south wall was single board. The 
west wall was single board, and the north wall was about 
one-quarter single board and three-quarters partition be- 
tween the silo space and store room and the stable. There- 
fore, approximately one-half of the wall area was warm 
and one-half cold. 

The single-board wall had a few leaks, and the three 
doors on the west, the one on the north, and the one on 
the south leaked badly. 


INSTALLATION 


The two ceiling outtake fans were located on the east 
side and served approximately equal areas. 

The two floor outtake fans were located on the south 
wall. 

There were five intakes on the east, four on the south, 
seven on the west, and one on the north. 

The thermostats were placed at the ceiling about 15 
feet from the west wall and between the second and third 
rows of cows; the first three rows being heavy Holstein 
milking stock, the fourth row yearlings, and the fifth row 
calves and two bo stalls. 

The three rows of milkers were out about one hour each 
day and the fourth and fifth rows of young stock out about 
eight hours each day. This made an ideal arrangement. 
During the day-time the stable was approximately at 60 
per cent capacity and during the night 80 per cent, with 
the light-weight stock in the single-board end of the stable. 


You see the possibilities: Sixty per cent stock capacity 
during the day to observe the control of the two systems 
and the effect of leaks; at night, 80 per cent capacity. 


The general weather conditions to be hoped for for test 
purposes were normal, mild, cold winter weather, between- 
seasons weather, and summer weather. 

These conditions were observed and some interesting 
high points resulted. These were 

1. The effect of no intakes as compared with intakes 

2. The effect of air leaks 

3. The difference in temperature control 

4. The difference in air conditioning. 

Although the exhaust fans were of amply capacity, the 
stable air conditions were very poor without the intakes, 
the most noticeable effects being the strong stable odor, 
such as is present in unventilated stables. This was due to 
the lack of distribution of the incoming air and I think 
probably to reduced flow. Two of the stable walls were 
practically air tight, and the leaks from the other walls 
were supposed to supply the fresh air. There was, of 
course, not enough area in the leaks to supply the fans, 
and the leaks were in such a position that they could sup- 
ply air only to a part of the stable. Although some mois- 
ture was being removed, the air appeared to be stratified, 
with cold air drafts on the floor and stuffy, ill-smelling air 
at the breathing line and above. The air along the leaky 
walls was fairly comfortable, but along the tight walls, it 
was decidedly worse than in a window and hay chute ven- 
tilated stable. 

As we have found before, it is the proper placing of 
adequate intakes that distributes the air in the stable and 
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stimulates the convection currents to make possible satis- 
factory conditioning of the stable air. 

We tried, as in former tests, to supply intake air 
through the windows and found again that it was unsat- 
isfactory. The effects of the window intakes are (1) un- 
equal distribution of air, (2) drafts, and (3) the unsatis- 
factory results of the human element in judging the ad- 
justment of the window opening. 

There is no question but that no matter what type of 
system: is installed the intakes are important and neces- 
sary. 

With these systems completely installed, it was pos- 
sible to shift from one to the other at will, and we then 
operated one system through a period of normal winter 
weather, mild weather, and cold weather. These runs were 
duplicated with the other system, and, after the trend was 
observed, shifts from one system to the other were made 
during these weather conditions. 

Here is what we found. During the normal winter 
weather of about 20 degrees (Fahrenheit), there was little 
difference between the two systems. For all practical pur- 
poses one was as good as the other, except when the young 
stock was turned out and the stable left about two-thirds 
full. Then the empty end of the stable became from four 
to six degrees cooler with the ceiling fans than with the 
floor fans. 

There were still convection currents in the heavy stock 
end of the stable with the ceiling fans operating, but in 
the empty end without the heat from the young stock to 
set up convection currents, the ceiling fans seemed to 
remove the heat so rapidly that the long convection current 
swing from the stocked end to the unstocked end was re- 
tarded, allowing the air in the unstocked end to become 
partially stratified and chilled. During this normal winter 
weather period, the leaks in the walls were hardly noticed 
although some floor drafts did result from them. 

During the cold weather, around zero or below, we 
secured the most marked results. With either system it 
was impossible to satisfactorily control conditions when 
the air leaks were present. The cold air would flood in 
especially through the leaks at the floor level, the floor 
drafts being objectionable and of such magnitude that 
diffusion was difficult. 

After the leaks were stopped by papering the walls and 
refitting the doors, the systems then had a chance to func- 
tion. The action of the ceiling fan system was as follows: 


As the outdoor temperature went down from 20 degrees 
to zero or lower, the ceiling and floor temperatures went 
down, the floor temperature lowering more rapidly than 
the ceiling temperatures, thereby making an increasing 
difference between ceiling and floor. The stable temper- 
atures kept on going down until the floor temperature was 
from 24 to 32 degrees, and the cold began to rise from 
the floor toward the ceiling. All I could think of was a 
great, ever-thickening blanket of cold air which, if we had 
not shut off the fans, might have entirely filled the stable. 

With the floor fan system during a spell of the same 
kind of weather, the temperatures in the stable lowered 
much more slowly, the ceiling and floor temperatures low- 
ering together, thereby maintaining the same difference. 

There was no effect of an extremely cold floor, but 
rather an impression of uniform stable conditions with a 
very gradual cooling of the stable. And at no time did the 
low temperatures with the floor fans reach the low temper- 
atures with the ceiling fans. 


CEILING AND FLOOR FANS COMPARED 

For the mild weather there was very little noticeable 
difference between the two systems. 

On the whole it appears that for all weather at a tem- 
perature of 32 degrees or below, the floor fan systems are 
preferable, and for extreme cold periods the floor fan sys- 
tems have the factor of safety that prevents the stable 
from freezing. 

For the between-season weather, 40 to 60 degrees, it 
is possible that the ceiling fans may have the advantage 
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by their heat removal capacity. The temperatures are very 
much the same, but the moisture in the air seems to be 
slightly less noticeable — just why, I am not certain. 

During the summer weather, 80 to 90 degrees, some 
interesting things happened. Just what would you expect 
to accomplish with a ventilating system in the summer’ 
I thought it might be possible to create an air movement 
to obtain a lower effective temperature and overlooked 
the one thing the fans can do and which the natural draft 
system does, that is, remove odors. 

On quiet days I could measure no adyantage of the 
fans over no fans. The fact that at the time of the morn- 
ing milking the stable was warmer than the outside air 
and at the afternoon milking the stable was cooler than 
the outside air, and that doors and windows were always 
open had something to do with this. As we have noticed 
before, when the stock is turned out there is practically 
no movement of air into or out of the stable, and the 
absence of convection currents produces quite a different 
set of conditions. There is usually some air movement or 
wind out-of-doors and with the stable doors and windows 
open, as they are sure to be in the summer, this wind or 
breeze effect seems to be the most practical means of 
ventilation. 

So far as I was able to determine, no marked improve- 
ment in temperature and humidity conditions resulted from 
the operation of the exhaust fans in the summer season, 
but they are desirable as a means of removing stable odors. 

Electric ventilating systems can be made just as effec- 
tive as our best natural draft systems, but there is another 
side of the picture which must be considered by the manu- 
facturer — an experience of last winter will serve to illus- 
trate. We visited a stable this last winter in which had 
been installed a commercial electric ventilation system. 
Of course I could not approve of all of the details of design, 
but for all of that the system had many of the essentials 
of a good system and certainly should have functioned 
satisfactorily. 
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We happened to visit this place on a mild day, temper- 
ature above freezing. We found the doors and windows of 
the stable open and the system shut off; and most amazing 
of all, one-half the stable walls and ceiling, which were of 
Celotex, were wet and mouldy. 

After the usual preliminaries, the superintendent told 
us of the entire satisfaction that the system was giving. 
He said that, when they chopped hay and blew it into a 
room adjoining the stable, the fans cleared the stable of 
the dust — in fact, the system worked fine. 

I asked him how the system worked in cold weather, 
and what do you imagine he said? His answer was: “We 
don’t use it in cold weather.” Now there are others who 
have this same conception of ventilation to a greater or 
lesser degree. 

You may build your system with the best of intentions, 
but you never know how it will be operated. 

I believe that, with the electric ventilating system in 
farm barns, we should plan on approximately eight months’ 
continuous operation and four months’ intermittent opera- 
tion. This should mean a current consumption of about 
0.15 kwh per day per cow for continuous operation and 
about one-sixth this for the intermittent operation. 

For all weather 32 degrees or below, and for all between- 
season weather, 32 to 60 degrees, the electric fan system 
should operate 24 hours a day, say, from November to 
April, inclusive. 

In the summer they may or may not be used when the 
cattle are in the stable, but they should be operated during 
the cleaning of the stable. 

The electric ventilation system has the advantage over 
all other systems, in that it may be more quickly installed. 
It costs less than the present commercial natural draft 
systems, and about the same as a good homemade natural 
draft system, 

The electric ventilation system seems to be a practical 
and desirable system, although there are many details 
which remain to be perfected. 


The Need for Farm House Standards 


.By Deane G. Carter’ 


UCH has been written of the typical, model or ideal 
farm home, and of the essentials of farm housing, 
to meet the needs of farm living. Such published ma- 

terial has created an impression that there may be a single 
standard or measure by which adequate farm housing can 
be judged. A more complete analysis however, shows evi- 
dence of a considerable number of factors involved in farm 
housing, many of which tend to break down the idea of a 
typical house, and which indicate the need of a wider 
spread in the standards suitable for the farm home. 

Considerable research work has been undertaken in the 
fields of economics, home economics, and agricultural engi- 
neering with the objective of measuring living standards, 
housing requirements, and home needs. As results of such 
studies become available, it becomes more evident that the 
standards set for farm housing must cover a far wider 
range than has been considered necessary. 

Within a limited time, it is not possible to detail all 
of the phases of the problem of housing standards, there- 
fore this paper will include only a statement of the evi- 
dent needs, and a proposal for setting up standards to 
cover this range. 

The Range of Needs. Analyses of housing conditions 
in Arkansas indicate what has been known in a general 
way, that within a single state the farm population includes 
both white and colored; the size of farms varies from 
fifteen acres to several hundred acres; the operators are 


‘Paper presented at the Structures Division session of the 
25th annual meeting of the American Society of Agricultural 
Engineers, at Ames, Iowa, June 1931. 

*Professor of agricultural engineering, University of Arkan- 
sas. Mem. A.S.A.E. 


classed as owners, renters, managers, foremen, tenants, 
share croppers and day laborers; families range in size 
from two to ten persons; and there are extreme ranges in 
income, financial soundness, personal tastes and standards 
of living. There are variations comparable to these in 
every state. 

Comparison with Urban Housing. This wide variation 
in needs and conditions on farms is quite paralleled with 
the range in city or industrial housing. In every city there 
is a range of needs from the low income level of the com- 
mon laborer, through the range of the industrial worker, 
skilled tradesman, mechanic, clerical worker, executive, 
and capitalist or owner. This range in cities is quite gen- 
erally recognized, and has been provided for. It has been 
perhaps forty years since definite efforts were first made 
to improve the conditions under which the poorer classes 
live. Building codes, housing laws, restricted areas, muni- 
cipal and public utilities, and inspection and regulation 
have all contributed to immeasurably better conditions 
in cities. 

During the World War period there was a notable devel- 
opment in industrial housing. Whole cities and suburban 
areas were developed, with especial regard to provision 
for ranges of income and living standards. Day laborers, 
mechanics, foremen, superintendents and executives were 
provided with housing facilities suited to their incomes 
and standards. No effort was made to make an ideal home 
for the low income worker, except at the ideal represented 
by the maximum of facilities within his income. More 
recently men of wealth and public spirit have developed 
large housing projects designed to fit the desires and the 
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incomes of the so-called middle class, and yet be within 
the range of their incomes. 

Unquestionably the development in farm housing must 
be based upon some such range of facilities, closely paral- 
leled to the ability of the farm operator to pay, and the 
desire for adequate housing. 

Limitations in the Farm House Problem. The farm 
house problem is complicated, however, by a number of 
strictly rural conditions. In any city a change in the size, 
position, needs, or income of the family may be reflected 
in the housing standards, for by sale or rent the family 
may change its location quite easily. On the farm the 
house is usually a minor part of the whole farm invest- 
ment, yet the house and the land are inseparable. 

In the purchase or rental of farm property, the whole 
farm, rather than the house, influences the selection, There 
is a migratory tendency in the farm population, causing 
a change of location, in some sections, each three years 
on tenant farms, and each fifteen years in the case of 
owners. Should one family occupy a farm longer than 
fifteen years, there are changes in conditions which can 
be at best only partially reflected in the housing. 

The net income from the farm, including the contribu- 
tion to the living, is probably comparable to the wage or 
professional income in the city. The average income is 
between $1500 to $1600 a year. At this income the expendi- 
ture for housing may be about 25 per cent of the income, 
which would be approximately $30 a month, or a house 
costing $3000 total. Above.and below this average income 
there must necessarily be an adjustment somewhat in 
proportion to the income. 

Theoretically, there would be an infinite range of hous- 
ing standards, with a special solution for each case, which 
is not possible and probably not necessary. Special archi- 
tectural service is scarcely practical or profitable at the 
present time. Public service agencies like the agricultural 
college cannot render an architectural service. It is not 
desirable to adopt a standard type of construction or a 
standard place. So about the only practical approach seems 
to be to determine upon an arbitrary standard of quality 
that embodies, at a given cost level, a maximum of living 
comfort, convenience and satisfaction. 

The cost range in houses is dependent upon size or 
volume, the quality of materials, and the equipment in- 
cluded. The unit or volume costs are quite uniform at a 
set quality of materials, for any locality. Equipment may 
be added as can be afforded. 

The probable solution, then, is 
to establish four or five cost level 
standards as a basis for recommen- 
dation. With a knowledge of the 
materials and costs, each of these 
standards may be defined. From 
the basic recommendation, varia- 
tions may readily be incorporated to 
increase or decrease the facilities. 

The lowest level obviously must 
be at the minimum cost which will 
produce structural soundness, suit- 
able area and provision for satis- 
factory safety, comfort, protection, 
and appearance. In our work at the 
Arkansas agricultural experiment 
station we have set the minimum 
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recommendation for tenant and laborers’ cottages at two, 
three, or four rooms, masonry base, fire-safe flue, fire- 
resistive roof, some form of insulating material, painted 
exterior and finished interior. Without mechanical or elec- 
trical equipment we can build this type for less than twelve 
cents per cubic foot volume. 

The second standard may be made to include somewhat 
more area, provision for built-in equipment, bathroom 
space, clothes closets, enamel finishes, and similar features 
that permit more comfort and convenience. Thirteen to 
fifteen cents per cubic foot of volume has covered the cost 
of this type. 

Perhaps a third standard could be designated as medi- 
um average, or median, having such facilities as might be 
expected for families at the average income level, includ- 
ing five to six rooms, bath, plumbing, attractive design, and 
selection of a higher quality of materials. Seventeen cents 
‘a cubic foot is its typical cost in Arkansas. 

Fourth in the scale would be the “adequate” house — 
adequate in size, quality, mechanical equipment, and finish, 
and probably the sort of house that is usually thought of 
as the farm house. We can build this type of house for 
twenty cents per cubic foot. 

A fifth standard might be considered as “adequate plus” 
based on higher qualities of materials, steam heat, two 
baths, masonry walls, brick or stone exterior and similar 
features. Such houses in Arkansas cost twenty-five or more 
cents per cubic foot. 

As a rule, the demand for information and assistance 
comes from persons unfamiliar with the range of qualities 
and costs. While there is always opportunity to make 
variations in exterior finish, shape, and style of the house, 
it is particularly true that at the lower cost levels there 
is not a great variation in the qualities and grades of 
materials. 

It would seem entirely possible that we might well con- 
sider “standards of housing” without any implication that 
a “standard house” was recommended. It is believed that 
a distinct service would be rendered in farm housing if a 
complete definition of the qualities, materials, and finishes 
were made as a basis for each house standard. 

Tentatively it appears that about five basic standards 
should be set up. The cost levels will range from twelve 
to twenty-five cents a cubic foot, or somewhat higher in 
certain localities. For the lower costs at least, recommen- 
dations would be a partial substitute for special service. 
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The Contribution of Agricultural 


Engineering to Rural Life 
By S. H. McCrory’ 


HE rural population of the United States, according to 

the 1930 census, is 53,820,000, or 43.8 per cent of the 

total for the nation. This rural population comprises 
30,157,000 people living on farms and 23,663,000 others liv- 
ing in towns and villages having populations of less than 
2,500. 

The particular characteristic of rural life, as com- 
pared with urban residence, is the relative isolation of 
families, either on separate farms or in small gnoups, and 
the consequent independence and freedom of action of the 
members. The individuality and self-reliance engendered 
by rural living has been one of the great elements of our 
national strength. These are qualities that must be pre- 
served. 

In spite of the pressure of existing economic problems 
in agriculture, rural life in the United States is today on a 
higher plane than it ever has been before. The farmer’s 
work is less arduous, and by his own efforts he is able to 
work more land. At the same time, he labors but a smaller 
part of the day and yet harvests bigger crops. His wife 
has been relieved of much of the drudgery that formerly 
pertained to farm life. Happily, no present-day writer can 
truthfully describe the wife’s place on the farm in words 
I now quote, as published in 1539*: 


“It is a wive’s occupation to wynowe all manner of 
cornes, to make malte, to washe and wrynge, to make 
heye, shere corne, and, in time of nede, to helpe her 
husbande to fyll the muckewayne or dounge carte, drive 
the ploughe, to loade heye, corne, and suche other. And 
to go or ride to the market, to sel butter, chese, mylke, 
egges, chekyns, capons, hennes, pygges, gese, and all 
manner of cornes.” 

Both the farmer and his family now have more leisure and 
more facilities for recreation and for intellectual develop- 
ment. What has agricultural engineering contributed to 
this advancement? . 

Agricultural engineering is not a department of fun- 
damental science, like electrical or mechanical engineering, 
for instance; it is an application of available resources in 
power, materials, and technology to a particular field — 
agriculture and rural conditions. This is a broad field but 
fortunately characterized generally by small, independent 
operating units. I say fortunately, for it is to this quality 
of individuality that can be ascribed the rugged independ- 
ence of thought and action that has been an outstanding 
feature of American rural life. Says an early writer‘, in 
reference to the self-sufficient farmer of that day: 


“From his feet to his head the farmer stood in vest- 
ment produced on his own farm. The leather of his 
shoes came from the hides of his own cattle. The linen 
and woolen that he wore were products that he raised. 
The farmer’s wife or daughter braided and sewed the 
straw hat on his head. His fur cap was made from the 
skin of a fox he shot. The feathers of wild fowl in the 
bed whereon he rested his weary frame by night, were 
the results acquired in his shooting. The pillowcases, 
sheets and blankets, the comfortables, quilts and coun- 
terpanes, the towels and table cloth, were home made. 


1An address delivered at the dedication of the Agricultural 
Engineering Building at the University of Kentucky, October 28, 
1931. 

2Chief, Bureau of Agricultural Engineering, U. S. Department 
of Agriculture. Mem. A.S.A.E. 

%Louden’s Encyclopaedia of Agriculture, Vol. 1, p. 41. 


4History of Agriculture in Northern United States, 1620-1860, 
p. 126. 


His harness and lines he cut from hides grown on his 

farm. Everything about his ox yoke except staple and 

ring he made, His whip, his ox gad, his flail, axe, hoe, 

and fork-handle, were his own work. How little he 

bought, and how much he contrived to supply his wants 

by home manufacture would astonish this generation.” 
Fortunately, the farmer of today does not have to depend 
upon his marksmanship for his hat, nor does he cut his 
own harness. But it is interesting to note these evidences 
of self-reliance in our ancestors, and there is satisfaction 
in the thought that these qualities still generally inhere in 
our present-day farm dwellers. 


Just what the future of the agricultural engineer is we 
do not now know. By that I mean that we do not now 


_ know how his field ultimately will develop. We are all 


familiar with the practicing engineers of the fundamental 
branches—the consulting mechanical engineer, the engineer- 
ing-contracting firm, and so on. But we do not often see the 
shingle of the agricultural engineer displayed beside his 
office door. Just now we chiefly find him connected with 
state and federal agricultural institutions and with the 
larger manufacturers of agricultural equipment. 


What is he doing? He is engaged either in developing 
new engineering facts that will aid agriculture, or in pass- 
ing these facts along to the farmer. The first of these 
activities we call research, and the second extension. The 
time has not yet come when farm owners as a class will 
pay for engineering advice respecting their every-day oper- 
ations, as will the mine owner for instance, or the mill 
owner. But I believe we shall see the time when the pro- 
gressive farmer,—and there will be no room for any other 
kind,—will consider money spent for engineering advice to 
be well invested. Our agricultural institutions must always 
be responsible for training young men for this important 
field of work, as well as for a large part of the research 
directed toward developing new engineering facts applica- 
ble to agriculture. And for the present, at least, these 
institutions must assume practically the entire burden of 
instructing the farmer in respect to the engineering as- 
pects of his operations. 

Farming has generally been viewed, not so much as 
a business as a mode of living. Nevertheless, the quality 
of this living — the fullness of rural life — depends much, 
as in urban life, upon the profits of the business in which 
the members are engaged, for many of the advantages of 
modern life, rural or urban, depend upon services that cost 
money. 

Engineering is not an end in itself, but is a means to an 
end. Consequently agricultural engineering must ever be 
associated closely with the other branches of agricultural 
research and operation, such as agronomy, entomology, 
plant industry, animal industry, fertilization, and perhaps 
most closely with farm management and agricultural eco- 
nomics. The agricultural engineering worker must by the 
very nature of his field bear in mind the necessity for 
cooperation. 

The Land. The basis of all agriculture is the land itself. 
It has been said that the farmer’s land is his bank. Under 
normal agricultural conditions he can invest money, 
thought, and energy in his land and reasonably hope to 
draw interest on his investment. This interest will include 
a money return, of which it is only necessary to say here 
that, with it, he can provide for his family the things that 
money will buy. But his returns will include more than 
money. There is something about the ownership of a 
well-ordered farm that appeals to the human animal. Else 
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why do we see sO many wealthy city men retire to the 
farm. These men are in a position to enjoy all that the 
city offers, yet we see them desert their urban palaces 
to acquire land on which they proceed to lavish their 
money and attention. During their years of sojourn in the 
city, devoted to the accumulation of wealth, they carry a 
yearning to retire to the country. They will tell you this, 
and when the time comes that they feel justified in grati- 
fying their yearning, they will proceed to do so. The truth 
is, I think, that in the possession of a home on a sizeable 
tract of land man comes nearest to fulfilling the role for 
which nature intended him. Now the farmer is no differ- 
ent than the city man in this respect, but he differs from 
the city man in that from the land itself he must earn his 
right to live on it. 

Money, thought, and energy — these comprise the farm- 
ers capital that he puts in the bank, his land. Which of 
these is the most important? Thought, undoubtedly, for 
we can conceive of at least moderate success where capi- 
tal and energy are limited, but we can see nothing but 
failure in misdirected energy and wasted funds. Now the 
agricultural engineer can not help the farmer in respect 
to the money or energy items of his capital, but fortunate- 
ly he can be of assistance to him in directing the use of 


these resources. Through the medium of the extension - 


engineer there are made available to the farmer the ac- 
cumulated engineering experience of others, and the con- 
clusions and results of scientific research by men who are 
devoting their whole time to it. 

The engineering operations that concern the condition 
of the land as a basis for tillage are ordinarily recognized 
as land-clearing, drainage, and irrigation. Rather recently, 
the subject of soil-erosion prevention has come into the 
foreground, and with good reason, because we are now 
witnessing the slow but sure destruction of this very basis 
of our agriculture. Erosion is the removal of soil by rain 
water flowing on the land surface. The obvious remedy is 
to control the surface water so that it shall not erode the 
soil, that is, to provide proper drainage. 

Just what are these engineers doing who are concern- 
ing themselves with the condition of the land? Their goal 
is that on every farm the land, so far as its physical con- 
dition is concerned, shall be in such shape as to yield the 
maximum of profit to its owner, and that this condition 
shall be permanent. Underdrains, where practicable, to 
maintain the proper balance of soil moisture and to replace 
the land-wasting and unsightly ditch; permanent terraces 
scientifically located and constructed to hold the soil on 
the field and conserve the rain water; stumps and stones 
taken off the tilled land, and field boundaries readjusted 
to best serve the owner’s schedule of operation. These are 
some of the things the agricultural engineer hopes to aid 
the landowner in accomplishing. 

In passing, I wish to dwell briefly on a specific accom- 
plishment of the engineer in the matter of improving 
swamp and overflowed land. It is worth while to point out 
that a rough compilation shows that some 60 million acres 
of such land in the eastern half of our country have in the 
last fifty years been reclaimed from a state unfit for agri- 
culture, either through disastrous flooding by streams or 
through the prevalence of malaria and today they afford 
homes for millions of people. A worth-while contribution, 
‘as I think you will agree. 

Irrigation is not a subject of primary interest to farmers 
here in the East, although it is often a paying investment 
as a means of insuring an adequate supply of moisture at 
critical periods in the growth of valuable crops. In parts 
of the West, however, the artificial application of water 
plays a major part. It is essential, one may say, not only 
to a high plane of rural life but to the practice of agricul- 
ture at all. The vital problem of western irrigation is 
now, and will continue to be, the conservation of the lim- 
ited water supply which means not only the capturing of 
every source of water but also the avoidance of waste to 
the last degree. It is particularly in this last feature that 
agricultural engineering plays an important part. The ac- 
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The agricultural engineer is helping the 
American farmer to make the best of 
the land he has; to expand his business 
by releasing land, buildings and energy 
for profit-yielding operations; to make 
progress which in the end can be cor- 
rectly expressed only in terms of a 


higher plane of rural living 
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curate measurement of water to the farmer to insure that 
he gets what he pays for; the best means of handling the 
water on his fields; the determination of the exact quantity 
of water -he should apply to various crops to avoid waste. 
These are some of the ways the engineer is helping to 
make it possible for a considerable percentage of our popu- 
lation to establish and maintain homes in a section where 
nature, while supplying a climate and a soil of unsurpassed 
possibilities, has by withholding water denied us the pri- 
mary means of taking full advantage of these resources. 


We still hear people speak of “worn-out” land. As a 
rule these lands are not worn out but washed out. In the 
old days the system was to abandon these lands and seek 
new soil. That day has passed, not perhaps so much be- 
cause the American has completely outgrown his native 
restlessness, but rather because the day of virgin land is 
gone. The American farmer has come to the time when 
he must keep the land he has and make the best of it. 
And that is exactly what the agricultural engineer is help- 
ing the farmer to do — to make the best of it. Who will 
say that this change,—this passing from the restless era 
of hand-to-mouth management of land and its accompany- 
ing transitory residence to permanence with all this im- 
plies in respect to citizenship and social aspects,—who will 
say that this change can have other than a beneficial effect 
on rural hie. 

Mechanical Equipment. Undoubtedly the most spectac- 
ular contributions of agricultural engineering to rural life 
have been in the application of machinery to farming, and 
in the substitution of mechanical power for animal power 
and human labor. Just where to draw the line between 
mechanical technicians and engineers, I do not know, nor 
do I feel that it is important that such a line be drawn. 
Some of the agricultural machines most effective in saving 
human labor have been invented, at least in their original 
form, by men who were not technically trained in engi- 
neering. But how many of these machines are now found 
in their original form. The late Thomas A. Edison, we are 
told, in 1880 considered his carbon-filament incandescent 
light to be the ultimate in the way of artificial lighting. 

Mechanical power on farms, in the form of windmills 
and steam engines, had appeared in small numbers a full 
half-century ago, and two decades later stationary gas en- 
gines furnished a measurable part of the primary horse- 
power available on farms. At that time, the beginning of 
the present century, mechanical power comprised probably 
a scant one-fourth of the total, not including passenger 
automobiles. In 1924, the latest year for which figures are 
available, work animals comprised about 42 per cent, and 
tractors alone 22 per cent of the total available horsepower 
on farms. Probably at the present time work animals con- 
stitute about one-third of the total, and tractors about the 
same. 

The general-purpose or row-crop tractor probably has 
had the greatest effect in lightening the labor and reducing 
the cost of agricultural production. It is strictly a product 
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of agricultural engineering, designed on the basis of ana- 
lyzed requirements for farming operations, particularly as 
regards weight, maneuverability, and adjustability to crop- 
row spacing. It provides a power unit for use by one man 
greater than he can control in any other form available 
for crop cultivation and other field operations. 


With mechanical power, the saving in time required for 
the various farming operations reduces the amount of hired 
labor that must be employed, or permits increasing 
the acreage that can be tilled. It permits advantage to be 
taken of favorable soil and weather conditions for tillage, 
planting, and harvesting, whereby crop yields are often 
increased and crop losses are yet more often reduced or 
avoided. Mechanical power halts not for extremes of heat 
or cold; it requires less stable room than horses and 
mules; it needs not the continuous care, when idle, that 
work animals must have. The feed-storage space otherwise 
required for work stock and the fields for growing the feed, 
on the motorized farm can be devoted to income-producing 
purposes, Thus has agricultural engineering made possible 
an expansion of the farmer’s business, without increasing 
his investment, by releasing land and buildings for profit- 
yielding operations. 


I need not here recount the multitude of applications 
of mechanical power on the farm. Two extensively used 
applications, however, are the motor truck and the passen- 
ger automobile. Though not designed particularly for agri- 
cultural use, they nevertheless contribute immeasurably to 
economy of time in the farming business, and to the enjoy- 
ment and improvement of leisure in rural life. 

Electrical power, as it is rapidly becoming more gen- 
erally available, is relieving farm life, particularly in the 
home, of much of its drudgery. As yet, high-line service 
is available to but a small part of our six million farms, 
but through the cooperation of state agricultural colleges, 
federal agencies, the power interests, and manufacturers 
of electrical machinery and equipment, and particularly 
through the efforts of the Committee on the Relation of 
Electricity to Agriculture, the number of farms served is 
increasing very rapidly and gratifying progress is being 
made in the solution of many of the difficult problems that 
heretofore have operated to deprive the rural dweller of 
this useful agent. We can not yet say that electricity is 
practicable for tillage and harvesting operations, but in 
lighting the farmstead and the village homes, and in per- 
forming the lighter tasks of the home, the farm shop, the 
dairy, and the granary, it is an extraordinarily useful and 
convenient form of power. 


Structures. Now, a few words on farm structures. It is 
estimated that the buildings on farms in this country today 
represent an investment of about 12 billions of dollars. 
These buildings range in age perhaps from 100 years down- 
ward. Most of them were built with no very definite idea 
as to what part buildings play in the economics of agri- 
culture. We now know that the relation of farm buildings 
to farm profits is a very real one, although we perhaps 
are not able to reduce this relation to a definite figure. 
We can be pretty sure of one thing, though. Reasoning 
through analogy, that is, by considering what is being done 
in respect to features of other industries that represent 
such a huge investment, we can safely conclude, I think, 
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Excepting only the farm dwelling, each 

of the farm buildings is directly related 

to the farm profits and each of them 

must specifically be planned and built to 

yield the largest profit in respect to the 
use that is made of it 
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that a capital of 12 billions of dollars expended in so hap- 
hazard a way as has characterized farm building expendi- 
tures, affords a real opportunity for constructive scrutiny. 


The average farmer’s working life is directly devoted to 
securing and maintaining a home for his family. In his work 
he uses land, stock, implements and buildings. These, in 
the final analysis, are but the means to an end — the home. 
That being the case it is difficult to account for what we 
now often see in the way of farm homes. I am not advo- 
cating expensive and luxurious farm houses for I well 
know that this is out of the question. But I am sure that 
many millions have been spent on farm houses that did 
not yield an adequate return, simply because they were 
not planned wisely. It is too late, now, completely to rem- 
edy this unfortunate situation, but a great dea] can be 
done in the way of comparatively inexpensive remodelling 
to mitigate the obvious results of poor planning, as well 
as to provide for the rural family some of the conveniences 
that have been developed in recent years but which so 
far have been available only to the city or town dweller. 
Here is a rich field for the agricultural engineer. I can 
think of no single contribution he can make to rural life 
which is more worth while than the helping of the rural 
housewife to attain these things. 


As for the other buildings of the farm — the barns, 
the hog and poultry houses, and the storage buildings — 
these are tools which the farmer uses in his program of 
operation, and they should be considered strictly as such. 
By this, I mean that each type of structure has its definite 
purpose,—as much so as the hoe or the plow,—and each 
should be designed and built to meet its specific require- 
ments. As a rule it is more difficult to arrive at these 
requirements than, having determined them, to design and 
build to meet them. In most cases the agricultural engi- 
neer must collaborate with the specialists in other fields 
of agriculture. A single example will suffice. Suppose we 
are to plan a dairy barn to recommend to dairymen in 
Kentucky. It has been found that the physiological reac- 
tions of the dairy cow have a direct bearing on the quality 
and quantity of her milk. Temperature and humidity, 
among other factors, to be maintained in the barn are 
therefore matters to be considered. Not until all of these 
factors have been determined and evaluated, is the agri- 
cultural engineer in a position to design the barn. 


The point I wish to emphasize is that, excepting only 
the farm dwelling, each of the farm buildings is directly 
related to the farm profits and each of them must specifi- 
cally be planned and built to yield the largest profit in 
respect to the use that is made of it. 


The American Society of Agricultural Engineers has 
gone to some pains to formulate a very brief statement 
that should embody the aims and objectives of agricultural 
engineering education. It is this: 


“The objective of agricultural engineering education 
is to develop leadership by encouraging higher efficien- 
cy. greater productive capacity, and better operating 
practices among those engaged in the production of raw 
materials for food, shelter, and clothing, through the 
application and use of engineering principles in the 
industry of agriculture. 

“The aim of this objective is directed toward creat- 
ing a desire for and the capacity to enjoy higher stand- 
ards of living, better working conditions, adequate edu- 
cational facilities and equitable social progress for those 
engaged in the agricultural industry.” 


I have tried to outline very briefly some of the ways in 
which the agricultural engineers are pursuing these aims 
and objectives through the application of four fundamental 
brancnes of engineering—civil, mechanical, electrical, and 
hydraulic—to the everyday operations on the farm. The 
field is very wide. We have as yet made no more than a 
start. I am sure, however, that the agricultural engineer 
has already made himself felt as a factor for agricultural 
progress, which progress in the end can be correctly ex- 
pressed only in terms of a higher plane of rural living. 
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Size of Rooms in Five-Room Houses 


By Dan Scoates’ 


N THE first article of this series* it was pointed out that 
the five-room house was the most popular size for the 
southern farm home. As a result of this fact, we decided 

first of all to make a study of this size house. In doing 
this, we tried to analyze these houses into their various 
parts, and to study each part. The first thing that seemed 
desirable to do was to determine the sizes of the various 
rooms, and so this was done from the standpoint of their 
dimensions in feet. One hundred floor plans of five-room 
houses now in use in various sections of the entire South 
were studied. The accompanying graphs give the results, 
and can be read directly in percentages as well as in num- 
ber of homes. 


What we were trying to find out was just what the 


1Second of a series of articles presenting the results of an 
engineering investigation of farm house sizes and design. 


*Professor of agricultural engineering, A. & M. College of 
Texas. Mem. A.S.A.E. 


%AGRICULTURAL ENGINEERING, Vol. 12, No. 10 (October 1931), 
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conditions were in the farm homes in use at the present 
time. We do not hold that the houses studied were neces- 
sarily perfect or ideal, but it seemed to us that they would 
show the present conditions, and-it was desirable to know 
conditions existing in the farm homes now being used. 

Kitchen. In Fig. 1 are shown the various sizes of kitchens 
that were found to be the most popular. There were seven 
different sizes varying from 10x12 feet to 14x16 feet. There 
were a number of other sizes used which are not tabulated 
here and which were not so popular as the ones shown. 
This graph shows clearly that the two sizes most popular 
were 10x12 and 12x14 feet. 

Dining Room. The most popular sizes of dining room 
are shown in Fig. 2. The 12x14-foot size was used most 
with the 14x16-foot size coming second. 

Living Room. The living room sizes which predominated 
are shown in Fig. 3. This shows that the 16x16-foot living 
room was the most popular. Those who have studied sizes 
and shapes for living rooms, will agree that a rectangular 
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room for this purpose is much more satisfactory than a 
square room. The living room used most in these houses 
was square. It will be noticed that all through the sizes 
for each kind of room that the 16x16-foot size was popular. 
In fact, it is found on four of the six graphs. This prob- 
ably can be explained by the fact that a very common 
southern farm home plan consists of four square rooms, 
usually 16x16 feet. These four rooms are divided into sets 
of two by a wide open hall ranging from 8 to 10 feet in 
width. Then there is a back and front porch. Some of 
these plans, of course, have been rearranged to a certain 
extent either by having another room added, or by having 
the hall enclosed, or two of the rooms on one side made 
into three. The result of it all is that the 16x16-foot room 
is still found in a good many farm houses in the South. 
Bed Room. It was thought when this study was made 
that, in the five-room houses, it would be found that there 
were two different size bed rooms, a large one and a small 
one. These plans were analyzed on that basis and so in 
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setting up graphs of the results, there are two for bed 
rooms, one for the small bed room (Fig. 4) and one for 
the large bed room (Fig. 5). A careful study of these 
graphs will show that there is little difference in the sizes 
of bed rooms, and that the 14x14 and 16x16-foot sizes pre- 
dominate. These are large bed rooms, as bed rooms go, 
which indicates that the room sizes in the South, parti- 
cularly with reference to bed rooms, will probably run 
larger than in other parts of the country. 

The sizes found for bath rooms are shown in Fig. 
6. Nowhere near all the houses have bath rooms, but it 
is interesting to note that the 6x8-foot size is the most 
popular. This is a popular size in all houses, city or coun- 
try. It is the last room to be added to the farm house, 
and in all probability its size has been taken directly from 
that used by those living in the cities. 

No attempt was made to find size or shape of porches, 
closets, or halls. The study thus far has dealt with the 
major rooms such as have been discussed. 


Heating and Ventilating Sweet Potato 


Storage Houses 
By H. E. Lacy’ 


ROPER conditions for curing and storing sweet pota- 

toes successfully have been known for some time. At 

the Georgia State College of Agriculture during the 
past four or five years methods of controlling such condi- 
tions have been studied by testing the various heating sys- 
tems that would probably be used in the potato house. 
Results as to uniformity of heat distribution, uniformity of 
evaporation and economy of fuel consumption have been 
compared. These conditions should be maintained, with 
little draft regulation, in order to relieve the operator of 
responsibility. 

There are several types of heating systems that ean 
be used for heating sweet potato houses, including the 
stove above the floor, the stove below the floor, or the 
furnace and flue as used to cure tobacco. There are also 
different types of ventilating systems that may be used. 

In conducting the experiment the first year no sweet 
potatoes were used in the test, as it was thought best to 
run five preliminary tests for comparative purposes before 
the actual curing tests were conducted. Only one curing 
test could be made each year, but by using wicks saturated 
in water we were able to investigate the heating and ven- 
tilating characteristics of six designs of natural draft 
houses, in one house in five months. One of these tests 
was on a type of design in common use, while the others 
were special designs to enable us to study the results to 
be expected from certain features of design. These main 
features included (1) two types of ceiling, flat and sloping; 
(2) two types of exhaust ventilators, Rutherford and King; 
(3) two positions of the stove, above and below the floor; 
(4) two methods of intake, cold and heated; and (5) two 
methods of circulation, natural convection and distribution 
by pipe. 

From the results of these tests a house was selected 
which had a sloping ceiling, heated intake, stove below 
the floor, distributed heat and Rutherford type vents as 
the experimental house for the first test in which potatoes 
were actually cured. This was in 1927. In 1928 a similar 
test was made in the same house with a tobacco heating 
furnace and flue in place of the stove below the floor, and 
in 1930 a third test was made, the only change being the 


Paper presented at a meeting of the Southern Section of the 


American Society of Agricultural Engineers, at Atlanta, Ga., 
February 1931. 


*Research agricultural engineer, Georgia State College of 
Agriculture. Assoc, Mem. A.S.A.E, 


addition of several inlet vents to fit the house for a better 
distribution of the incoming air. 

The description of a house using natural ventilation 
which has been found suitable for curing sweet potatoes, 
and which was used in the last three tests, follows. 


This house is of wood, the studding being of 2x4 ma- 
terial set on the sills. On the outside of the studding 1x6 
boards were nailed diagonally to brace the wall, with a 
layer of heavy building paper over these and a layer of 
matched siding over the paper. The inside was treated the 
same way making walls which were of four thicknesses of 
boards and two of building paper, with an air space be- 
tween. The tighter the walls the less difficulty is encoun- 
tered in controlling the temperature and moisture in the 
storage house. The roof construction was handled the 
same as the walls, except that roofing material was added 
to protect the house from rain. 

A space, sufficiently wide through the center of the 
house to allow the operator to store or remove potatoes 
with ease, was floored with two layers of boards with 
building paper between them. The remaining floor area 
had 2x4 pieces laid on the joists with no flooring so as to 
allow free circulation of air through this part of the floor 
space. The crates were packed directly upon the 2x4 
pieces as close together as possible so the air as it was 
heated had to rise through the crates, and in doing so 
evaporate and carry away moisture from the potatoes. 

Only one inlet ventilator was used with the stove below 
the floor for distributing the heat. It delivered the incom- 
ing air directly to the stove where it was heated and dis- 
tributed throughout the house. This method worked satis- 
factorily for this type of heating system, but for the tobac- 
co flue it is best to have the intake ventilators located at 
various points in the wall at a lower level than the flue. 
This aids in getting a more uniform temperature and evap- 
oration in all parts of the house. 

In the test conducted during 1927 the stove was below 
the floor with the inlet ventilator delivering all the air 
directly to the stove which was surrounded by an air jac- 
ket. The heated air passed upward and entered pipes 
which distributed it along under the potatoes. The tem- 
perature was recorded at heights of 2, 5 and 8 feet. The 
average temperature at the 2-foot level was 75.2 degrees 
(Fahrenheit), while at the 8-foot height it was 80 degrees, 
or a difference of 4.8 degrees. The temperature difference 
was even less in 1928 and 1930, when the tobacco curing 
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Table Showing Average Performance Records in Nine Tests 


Moisture 
Outside Temperature removed Velocity of 
Test Temperature, Humidity above Humidity per Ib. air, ft. Fuel, lb. 
No. degrees per cent floor, degrees above floor air, grains per min. per day 
eS 5 Ge ISO NE? AK EE ee ae A ARE SINE nL Rey SS AE Siar Se EAE aS 
2 tt. 5 ft. 8 ft. 2 ft 8 ft. 

ee Ne Ee ae EE ee a a ee ee 
1927 58.2 56.7 75.2 78.8 80.0 35.4 34.5 12 137.2 

1928 60.3 59.5 73.3 775 78.4 54.4 43.5 57.5 90 141 
1930 57.2 54.8 75.7 76.7 77.7 . 41.5 40.5 120 

71.4 52.4 82.3 83.5 84.8 57.5 53.5 37 56 

2 66.5 58.6 77.0 81.7 92.0 68.3 56.6 46 65.7 61 

3 73.0 48.0 75.7 78.5 95.5 62.5 53.0 98 159 52 

4 80.3 47.0 79.2 81.5 89.6 66.5 62.3 60 168 8&6 

5 80.5 55.7 84.5 85.8 94.5 76.4 59.6 48 46.2 42 

6 73.4 66.2 84.5 86.2 89.4 63.8 58.0 38 142 61 


ee ee ee 


flue was used. In some of the preliminary tests the differ- 
ence in temperature was as much as 18 degrees. This indr- 
cates that the combination we have selected is satisfactory 
in regulating temperature at various heights in the build- 
ing. This fact is further verified by noting the evaporation 
or loss in weight of potatoes at various heights. There was 
a fraction of a pound more loss in the bottom row than 
in the top row, while all the other rows were practically 
the same. 


One difficulty was found in heating with the tobacco 
furnace. As would be expected the furnace end of the 
house was somewhat hotter than the opposite end, espe- 
cially when the furnace was placed on the inside of the 
building with the door opening on the outside and flush 
with the wall. The furnace end was found to be from 
3 to 7 degrees, hotter than the opposite end, and the pota- 
toes were dried a little more than the others. In the 1930 
test this was almost eliminated by the change we made inp 
the ventilators. It could be further helped by placing the 
furnace entirely on the outside of the house and giving 
the flue the correet elevation so that the heat would be 
drawn to the opposite end of the building. The opposite 
end of the flue from the furnace should be a little higher 
with a gentle slope all the way. The correct amount can 
best be determined by experience, but should be about 
one inch in six feet. 


Something should be said about the economy of fuel 
in the different houses. It is difficult to make direct com- 
parisons in each test because of the fact that’the outside 
temperatures were different in each case, and since a tem- 
perature of just below 80 degrees was kept on the inside. 
The tests of 1928 and 1930 show that it takes about one 
pound of coal to cure each bushel of potatoes in the 16 
by 32-foot house. As the furnace we used has capacity 
enough to furnish heat for a house three times this size, 
it would seem that this type of heating system is very 
economical in use of fuel. The stove below the floor used 
slightly less coal than did the furnace. 


An interesting thing happened to the potatoes in the 
test house in 1930. It so happened that there were three 
lots of potatoes stored in this house that were grown in 
different fields. Although these potatoes were dug and 
stored in the same house they did. not show the same 
keeping qualities. One lot grown on a piece of land from 
which several houses had been moved, developed the di- 
sease of soft rot just a few days after being dug, even 
before they had been cured. Another lot was attacked 
by black rot, and the other by neither the black rot nor 
the soft rot. This brings out the fact that curing has very 
little to do with these diseases attacking the potatoes, and 
that if disease-free potatoes are stored they will be much 
easier to keep. However, by keeping the proper tempera- 
ture and humidity in the house, the spread of the disease 
can be checked considerably. In the natural-draft house 
the proper temperature and humidity can be obtained dur- 
ing the storage period simply by the use of the door and 
ventilators. 


If the temperature falls below 50 or 55 degrees, it can 
be raised by opening the door and ventilators on a warm, 


dry day until the proper conditions are obtained. To lower 
the temperature it would only be necessary to open on a 
cool day or night. By this method it is rarely ever neces- 
sary to build a fire to raise the temperature. This is true 
for houses in Georgia, although it may be necessary to do 
otherwise in the states farther north. When using this 
method it is best not to allow too much air to pass through 
the building since it may cause the potatoes to lose much 
weight during the storage period, and the grower will find 
that his potatoes are too dry when he puts them on the 
market. 

A few conclusions from the preliminary tests supported 
by the graphs of results are as follows: 

1. Shortening the draft ducts to the minimum, thus 
reducing friction, gives most effective evaporation. 

2. The admission of large amounts of unheated air is 
highly effective in causing evaporation. 

3. The two conditions just mentioned are conducive to 
the highest fuel economy. 

4. Sloping ceilings increasing the effective height above 
the top layer of crates and tending to streamline the ex- 
haust currents to vents in the ridge, are conducive to 
greater uniformity in temperature throughout the storage 
space. than are flat ceilings. 

5. The most uniform temperatures are obtained with 
distributed heat. 

6. Uniformity of temperature characteristics is accom- 
panied by uniformity of relative humidity and uniformity 


of the evaporative and curing rates through the storage 
space. 


The actual curing tests of 1927, 1928, and 1930 all veri- 
fy these conclusions, and we feel that we can rely on the 
data obtained in these tests in designing a sweet-potato 
curing house that will possess the requirements needed to 
insure uniform heat distribution, uniform evaporation and 
economy of fuel consumption to the extent that should 
be expected in a successful curing house. 


DESCRIPTION OF TESTS 


1927 Test. The house was left as for No. 6, but with 
better installation about the entire building, including the 
foundation wall. 


1928 Test. The house was left as for No. 6, with the 
exception that a tobacco-curing furnace was used instead 
of the stove below the fioor. 


1930 Test. Same as the 1927 test, with a change in the 
inlet ventilators doing away with the old ventilators and 
putting in ten small ones, two in each end and three in 
each side to bring the air in below the flue. 


The test number referred to in the table applies to the 
following combinations of variable features of storage 
house designs: 

Test 1. Flat ceiling, heated intake, stove below floor, 
distributed heat, King type vents 

Test 2. Flat ceiling, heated intake, stove below floor. 
central heat, King type vents 

Test 3. Flat ceiling, part of intake heated, stove above 
floor, Rutherford type vents 

Test 4. Standard type check. Sloping ceilings, part of 
intake heated, stove above floor, Rutherford type vents 

Test 5. Sloping ceiling, part of intake heated, stove 
above floor, King type vents 

Test 6. A proposed improvement in design. Sloping 
ceiling, heated intake, stove below floor, distributed heat, 
Rutherford type vents. 
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[Agricultural Engineering Investigations at the Kansas Sta- 
tion] (Kansas Station (Manhattan) Biennial Report 1929-30, pp. 
50-52, 136, 137, 142).—It is reported that the wheat combine is 
very well adapted for the harvesting and threshing of suitable 
varieties of sorghum. The necessary adjustments are easily 
made and require very little expenditure of money and labor. 
Many of the 18 varieties of sorg’ ums tried out proved to be 
poorly adapted for combining. The most important characteris- 
tic of sorghums in combining is their ability to stand up in all 
kinds of weather and until late in the winter. From the thresh- 
ing standpoint, the necessity of taking considerable stalk and 
leaves in order to get all of the heads does not seem to be 
objectionable. Two men with the harvesting unit and one with 
a truck harvested as much as 200 bushels per hour at a cost 
of about 62 cents per acre. 

The safe storage of combined sorghums presents a more diffi- 
cult problem than harvesting and threshing. Sorghums contain- 
ing 16 per cent moisture were safely stored in a well-ventilat- 
ed steel bin from December to April. Sorghums having an aver- 
age moisture content of 19.4 per cent were badly molded and 
damaged in the bottom of a tight wooden bin after being stored 
until February 18. Moving the grain did not materially improve 
the condition. 

The progress results of studies of combined wheat storage 
are presented, which have been noted below from another 
source (Agri. Engin. See article by F. C. Fenton and C. O. 
Swanson (Cereal Chem. 7 (1930), No. 5) attached). 

Comparative tests of cooking equipment showed that for gas 
stoves the efficiencies, lengths of time, and amounts of fuel vary 
with the gas pressures used and the rates at which the gas is 
burned. 

In feed grinding studies the most important single factor 
affecting the energy requirements of ensilage cutters was the 
speed at which the elevator fan was operated. If the speed was 
excessive, energy was wasted in overcoming air friction. In- 
creasing the speed increased the capacity, but the power require- 
ment was increased more rapidly. From 400 to 550 rpm, if main- 
tained, was sufficient to operate any of the cutters while elevat- 
ing into a 40-foot silo. The energy for cutting kafir silage into 
0.25-inch lengths increased approximately one per cent for every 
ton load that passed through the cutter, due to the gradual 
dulling of the knives. The power consumption was from 35 to 
60 per cent greater for dull knives than for sharp ones, depend- 
ing upon the material cut. The capacities of the cutters varied 
from 5 to 15 tons per hour when using a 10-hp motor, depending 
upon the condition of the -material and the length of cut. The 
capacity for a 0.5-inch cut was approximately 35 per cent great- 
er than for a 0.25-inch cut. 


Studies on the Qualities of Combined Wheats as Affected by 
Type of Bin, Moisture, and Temperature Conditions, I., F. C. 
Fenton and C. O. Swanson (Cereal Chemistry (St. Paul), 7 (1930), 
No. 5, pp. 428-448).—The progress results of studies conducted 
by the Kansas Experiment Station in cooperation with the U. S. 
D. A. Bureaus of Agricultural Economics and Plant Industry 
are reported. 

Eleven bins, each of approximately 500-bushel capacity, were 
used, which were previously described (Agr. Engin., 11, pp. 247- 
249). 

It was assumed that a temperature of 45 C was dangerous, 
and whenever the wheat reached this temperature it was moved 
and thus cooled. The blower elevator was the more effective in 
cooling, but the amount of cooling also depended on the outdoor 
temperature. Wheat moved on hot days was cooled very little, 
while on cool days a decided cooling was effected. 
™ The grain in Bin 1 kept in perfect condition, and that in Bin 
test, all samples from this bin had suffered damage, some more 
than others, but those taken at the second moving had suffered 
the least. On the whole, it can not be said that wheat in Bin 3 
had suffered any damage which would seriously lower its milling 
and baking values. The low germination and the fairly high 
rancidity in some of the samples showed that this wheat had, 
in part, suffered some deterioration. All the samples from Bins 
4 and 5 graded ‘‘no damage,”’ and, except for one sample, the 
rancidity tests were low. The baking results also did not indi- 
cate any damage. 

_ The wheat in Bin 6 kept very well on the whole and that in 
Bin 7 even better. In germination, rancidity and baking tests, 


the wheat from Bin 9 was quite similar to that from Bin 2. 
The wheat was practically all dead, the rancidity, except in one 
sample, very high, and the baking tests, except in a few cases, 
showed poor results. The wheat in Bin 11 was dead in most of 

and the rancidity was high except in three samples. 
o respects the wheat was quite similar to that in 


the samples, 
In these tw 


2 overheated quickly and was moved. According to the baking’ 


I ii 


Bins 2 and 9, but the baking results indicated somewhat less 
damage, showing that the wheat in Bin 11 had not suffered so 
much damage on the whole as that in Bins 2 and 9. 

Ventilating flues placed vertically in the wheat were apparent- 
ly of no value, They seemed to be more harmful than beneficial, 
since there was usually an area of excessively damp wheat 
around these ventilators. The same was true of the small cen- 
tral ventilators furnished with some of the steel bins. 

Moving wheat to prevent serious or total damage seemed to 
be quite effective. Based upon the movement of 16 bins of wheat, 
it appeared that the wheat can be cooled two-thirds of the 


difference between the wheat temperature and the outside air 
temperature. 


The Estimation of Free Calcium Hydroxide in Set Cements.— 
A Calorimetric Method, G. E. Bessey ({Great Britain] Depart- 
ment of Science and Industrial Research (I ondon), Building 
Research, Technical Paper 9 (1930), pp. IV + 25, figs. 5).—This 
paper deals with the development and application of a new 
calorimetric method for the estimation of free calcium hydroxide 
in fresh and set cements. The method consists of two simple 
determinations of heat of hydration of samples ignited at two 
different temperatures. Tests showed that the method gives 
satisfactory, reproducible, and reasonably accurate results with 
hydrated portland cements. 


Husker-Shredders in Corn-Borer Control, I. F. Reed and W. 
R. Humphries (U. S. Department of Agriculture, Farmers’ Bul- 
letin 1662 (1931), pp. II — 17, figs. 17).—This bulletin is based 
on tests conducted on husker-shredders. It describes the opera- 
tion of the machines and makes suggestions as to their opera- 
tion and care, with special reference to corn-borer control. 

It has been found that, with proper adjustment and careful 
operation, husker-shredders kill from 95 to 98 per cent of the 
borers in the stalks. Most of the borers are killed while passing 
through the snapping rolls. Shredder heads, combination heads, 
and knife heads cutting 2 inches or less are about equally effec- 
tive in destroying corn borers, The greatest number of borers 
are killed when fodder is cut into 0.5-inch lengths and the least 
number when the fodder is cut into 4-inch lengths. Live borers 


in the stored fodder in excess of 2 per cent may become a source 
of increased infestation. 


Influences Affecting the Life of Fence Wire and Methods for 
Preventing Its Corrosion, W. C. Pruett, et al (Bulletin of Amer- 
ican Railway Engineering Association (Chicago), 32 (1930), No. 
330, pp. 172-174).—The results of experiments are briefly sum- 
marized which indicate that zinc is the most suitable protective 
coating for wire, the protection afforded being determined by the 
amount of zinc coating per square foot of surface treated. The 
galvanizing on barbs of barbed wire and the stays and wraps 
of woven wire is usually the first to fail. 


The use of corrosion-resisting steel for the base in wire is 
almost equal to, if not better than, a good coating of galvaniz- 
ing. The annealing treatment produces an iron-zine alloy which 
has proven by tests to provide a longer life to coating with the 
resultant longer period of galvanizing protection to the steel base 
against ordinary corrosion. The damaging effect to the zinc 
coating on wire, resulting from the burning of vegetation under 
and about the wire, was found to be very pronounced. 


Studies in Reinforced Concrete. — I, Bond Resistance, W. H. 
Glanville ({Great Britain] Department of Science and Industrial 
Research (London) Building Research, Technical Paper 10 
(1939), pp. VI + 37, pl. 1, figs. 17).—Experiments to determine 
the influence of the length of embeddment and the stress in a 
bar on the bond resistance between steel and concrete are re- 
ported, and a new theory of the distribution of bond stress is 
developed. 

The distribution of bond stress at failure is shown to depend 
closely on the radial movement of the bar under load and there- 
fore on the stress in the bar, and to be independent of the initial 
shrinkage stress distribution along a bar. The relation between 
the bond stress distribution and the length of embeddment is 
independent of the diameter of the bar. For a working stress of 
16,000 pounds per square inch the usual allowance of 40 diam- 


eters for length of embeddment provides a reasonable factor 
of safety. 


Studies in Reinforced Concrete.—II, Shrinkage Stresses, W. 
H. Glanville ({Great Britain] Department of Science and Indus- 
trial Research (London) Building Research, Technical Paper 11 
(1930), pp. VI + 49. pls. 2, figs. 16).—The results of experiments 
to determine the distribution of shrinkage stress along a rein- 
forcing bar are reported and approximate methods outlined for 
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allowing for the creep occurring during shrinkage in making 
calculations for shrinkage stresses. 

It was found that “‘the shrinkage stress distribution along a 
reinforcing bar is such that, proceeding from the end of the bar 
toward the center, a gradually increasing compressive stress is 
developed in the bar by a practically uniform bond stress over 
a length which is short compared with the usual length of rein- 
forced concrete members, depends on the diameter of the bar, 
and is usually not greater than about one foot. Over the re- 
maining central portion there is no bond stress and the steel 
stress is uniform. The length over which bond stresses are de- 
veloped at the ends does not depend appreciably on the age 
of the concrete, 

“During the development of shrinkage stresses, creep or flow 
of the concrete is taking place continuously. The amount of this 
creep is of the same order as the elastic movement, the exact 
value depending on the cement employed in the concrete. In 
calculating the shrinkage stresses in reinforced concrete it is 
possible to allow approximately for the creep in the concrete by 
using a fictitious or ‘effective’ value of the modulus of elasticity 
of concrete. This effective modulus of elasticity varies for the 
different mixes tested between 3.0 x 10 and 1.5 x 10° pounds per 
square inch, corresponding to modular ratios of 10 and 20. The 
values do not vary with the percentage of steel used or appreci- 
ably with the age of the concrete up to at least 6 months old, 
the maximum age for which it has been possible to make cal- 
culations. : 

“To a reasonable approximation, the following formula may 
be used for calculation of the steel strain due to shrinkage of 
the concrete in a symmetrically reinforced member: 


s 
e,= 


'E, a, 


+1 


E,’ a, 


in which E,’ is the effective modulus of elasticity (allowing for 
creep) s is the concrete shrinkage and a, and a, are the areas 
of the steel and concrete. No serious error will arise if this 
is taken as 2x 10® pounds per square inch for all ages.’’ It is 
demonstrated that some end distortion takes place in reinforced 
concrete members. 


Studies in Reinforced Concrete.—III, The Creep or Flow of 
Concrete Under Load, W. H. Glanville ({Great Britain] Depart- 
ment of Science and Industrial Research (London) Building Re- 
search, Technical Paper 12 (1930), pp. VI + 39, pls. 6, figs. 23).— 
Studies are reported the results of which indicate that when a 
plain concrete specimen is maintained under load at constant 
temperature and humidity, the three factors which produce alter- 
ations in length are creep under load, shrinkage, and change in 
modulus of elasticity. 

It is demonstrated that during loading the relation between 
stress and strain, for concretes of the types tested, departs from 
direct proportionality by an amount depending on the creep tak- 
ing place, and therefore on the rate of loading. The true modu- 
lus of elasticity is that which would theoretically be obtained 
with instantaneous loading. 

The creep over long periods is shown to be practically pro- 
portional to the applied stress within the range of working 
stresses, and the magnitude of the creep depends on the type 
of cement used. The more rapid the hardening of the cement, 
the smaller is the creep for a given age, provided the concrete is 
stored in air. The creep is also approximately proportional to 
the quantity of aggregate used. Normal portland, rapid-harden- 
ing portland, and aluminous cements showed very similar gen- 
eral properties in this respect. 

The creep is considerably lower for specimens of portland 
cement concrete maintained wet than for similar specimens 
stored in air, whereas aluminous cement showed the reverse 
effect. 

For reinforced concrete calculations the reduced modulus of 
elasticity can not be used except as a rough guide. More exact 
formulas for columns are developed, and it is shown that the 
use of a reduced modulus of elasticity leads to a value of the 
increase in steel stress due to creep which may be more than 
20 per cent less than the actual increase. 


The Effect of Under-Stressing on Cast Iron and Open-Hearth 
Iron, J. B. Kommers (American Society of Testing Materials 
(Philadelphia) Proceedings, 30 (1930, pt. 2, pp. 368-381, figs. 3).— 
Tests conducted at,the University of Wisconsin of gray cast 
iron and open-hearth iron representing, respectively, nonhomo- 
geneous and homogeneous metals are reported. 

The more homogeneous open-hearth iron seemed to be sus- 
ceptible of a less percentage of strengthening than the nonhomo- 
geneous cast iron—about 10 per cent as compared to a maximum 
of 31 per cent for cast iron. The results of fatigue and under- 
stressing tests on notched specimens are also presented, and the 
contrasting phenomena observed for open-hearth iron and cast 
iron are explained. 


Elastic Behavior of Spring Materials, M. F. Sayre (American 
Society of Testing Materials (Philadelphia) Proceedings, 30 (1930). 
pt. 2, pp. 546-558, figs. 6).—This paper reports the results of 
tests on spring steels and phosphor bronze and also on hard- 
drawn aluminum alloy wire. These indicate that the elastic 
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limit and the proportional limit do not coincide, and that the 
true stress-strain line, aside from any plastic flow or hysteresis 
effects, is curved throughout. Definite quantitative values for 
the rate. of change of modulus of elasticity with stress intensity 
are given. Figures are also given which indicate, for certain 
steel specimens, a marked increase in hysteresis and decrease in 
modulus of elasticity as a result of temporary overstressing 
beyond the elastic limit. 


Procedure Used by the Forest Products Laboratory for Evalu- 
ating Paint Service on Wood, F. L. Browne (American Society 
of Testing Materials (Philadelphia) Proceedings, 30 (1930), pt. 
2, pp. 852-870, figs. 5).—This paper, contributed from the U.S.D.A. 
Forest Products Laboratory, describes the procedure used by the 
laboratory for evaluating paint service on wood. Evaluation of 
paint service in paint tests involves three steps, namely, descrip- 
tion of the changes that take place in the coatings during’ ex- 
posure, rating the extent of the changes, and interpretation of 


their significance in terms of the practical serviceableness of 
the coatings. 


Hiding Power Measurements in Theory and Application, A. 
H. Pfund (American Society of Testing Materials (Philadelphia) 
Proceedings, 30 (1930), pt. 2, pp. 878-883, figs. 2).—In a contribu- 
tion from John Hopkins University, tentative definitions for 
hiding, hiding power of paint, and hiding power of a pigment 
are presented. A new “Black-and-white’’ cryptometer, based on 
the above definitions, is described and the usefulness of this 
instrument for measuring the wet hiding powers for all types 
and colors of coatings is demonstrated. A precision cryptometer, 
involving the use of a photoelectric cell in place of the human 
eye, has been developed. This device, which is extremely sensi- 
tive and free from the subjective errors of the human eye, 
yields precision results of hiding power. 


A Practical Brush-Out Test for Hiding Power of Paints, H. 
A. Gardner, G. G. Sward, and S. A. Levy (American Society of 
Testing Materials (Philadelphia) Proceedings, 30 (1930), pt. 2, 
pp. 891-894, fig. 1).—This paper deals with a practical method 
of determining hiding power by actually brushing out a paint 
upon a surface of checkerboard linoleum made up of black and 
white blocks. The results obtained by this method are compared 
with results obtained by the Pfund cryptometer, and it is found 
that the brush-out method gives higher results. The results, 
however, retain the same order of magnitude. 


Investigation of the Effect of Phosphorus in Wrought Iron, 
J. H. Higgins (American Society of Testing Materials (Phila- 
delphia) Proceedings, 30 (1930), pt. 1, pp. 170-184, figs. 6).—The re- 
sults of an extensive series of tests of the effect of phosphorus in 
wrought iron are reported. These indicate that tensile strength 
and yield point are increased, and that the elongation and reduc- 
tion of area are decreased with an increase in the phosphorus 
content. The vibratory tests also show an increase in vibrations 
before failure as the phosphorus increases. 


Resistance of Concrete and Concrete Pipes to Corrosion by 
Water [trans. title], R. V. Frost and E. J:son Virgin (Statens 
Provningsanst., Stockholm, Meddel. 48 (1929), pp. 64, figs. 16 
Eng. abs., pp. 62-64).—Laboratory tests using the percolation 
method are reported, with special reference to the influence of 
carbon dioxide in the water on concrete of different mixtures. 

It was found that pure water has a relatively great dissolving 
power, while water containing bicarbonates of lime and mag- 
nesia (temporary hardness) are less aggressive. If the surface 
of the cement has been previously carbonated this diminishes 
the release of lime, especially in the case of water with no or 
only a low temporary hardness. The existence of aggressive 
carbonic acid, which is common in subsoil water in Sweden, 
enhances the dissolving power of the water, and a content of 
from 30 to 50 milligrams per liter is considered dangerous to 
unprotected concrete. If the water only affects the surface of 
the concrete, and the latter is so tight as to prevent water from 
entering it, the attack of the water is as a rule very slow; and 
for practical purposes a perfectly tight concrete has a good and 
sufficient durability in ordinary river and lake water and sub- 
soil waters that are not too aggressive. Carbonation of the 
concrete surface in the open air with repeated damping with 


water increases, as a rule, its endurance against the action of 
water. 


Power and Heat in Agriculture and in Agricultural Industrial 
Management, W. Leder (Kraft und Warme in der Landwirt- 
schaft und in Landwirtschaftlich-Industriellen Betrieben. Dres- 
den and Leipzig: Theodor Steinkopff, 1930, pp, KX + 222, figs. 
145).—This book contains chapters on fundamental principles of 
power and heat and their technical application, power and heat 
in the dairy, drying and processing of agricultural products, 


power and heat utilization in ceramics, peat development, and 
fuel manufacture. 


Plows and Plowing, J. M. Smith (Alberta University (Edmon- 
ton), College of Agriculture Bulletin 6, 4. ed., rev. (1930), pp. 42 
+ [3], pls. 5, figs. 23).—This is the fourth revised edition of this 


bulletin. It contains practical information on the adjustment 
and operation of plows. 


Land Drainage and Flood Protection, B. A. Etcheverry (New 
York and London: McGraw-Hill Book Co., 1931, pp. X + 327, 
figs. 141).—This work deals with the surface drainage and under- 
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drainage of agricultural lands affected by excessive water due to 
precipitation or irrigation, the protection of lands against flood 
and tide waters, and the methods of spreading assessments for 
the apportionment of the cost of the several classes of improve- 
ments to the areas benefited. It emphasizes fundamental theories 
and principles of design, and has been planned to be useful to 
engineers interested in land drainage and the protection of over- 
flow lands, also to trustees, directors, or other officials of recla- 
mation and drainage districts, and to commissioners of assess- 
ment. 

The first eight chapters deal mainly with the surface and 
underdrainage of lands in which the need for drainage results 
from excessive precipitation or lack of natural drainage. In this 
connection, emphasis is placed on soil formation, soil texture, 
and soil water and their relation to drainage; the theory and 
principles of soil drainage; the relation of surface drainage to 
underdrainage and the fact that artificial drainage is supple- 
mental to natural drainage; the design of open drainage and 
underdrainage systems; drainage of lands with variable con- 
ditions of soils and subsoils as well as that of lands with uni- 
form soil texture and structure; and the construction and main- 
tenance of tile drain systems. The remaining chapters deal with 
drainage of water-logged irrigated lands, protection of lands 
from flood waters, problems in the computation of flow in river 
channels, reclamation of tidal lands, and drainage and reclama- 
tion districts. 


Agricultural Power Handbook ([{San Francisco]: Pacific 
Coast Electric Association, 1929, pp. 62, figs. 35).—This handbook 
attempts to cover the major uses of electricity in the agricul- 
ture of the Pacific coast region. 


Flow in Silt-Laden Canal Gaged by Contracted Flume, R. L. 
Parshall (Engineering News-Record (New York), 106 (1931), No. 
5, pp. 183-185, figs. 3).—In a contribution from the Colorado 
Experiment Station and the U.S.D.A. Bureau of Public Roads, 
a description is given of a large Venturi flume installation in 
the Fort Lyon irrigation canal near La Junta, Colo., which has 
a capacity of about 1,800 second-feet and serves an area of 
96,000 acres. Comparison of observed and computed discharges 
for flows from 128 to 1,464 second-feet shows a maximum devia- 
tion of 2.3 per cent. 


A Practical Venturi Meter for Irrigation Service, J. E. Christ- 
iansen and I. H. Teilman (Engineering News-Record (New York) 
106 (1931), No. 5, pp. 187, 188, figs. 3).—In a contribution partly 
from the California Experiment Station, a description is given 
of an installation of Venturi meters in the Consolidated Irriga- 
tion District near Fresno, California. The meters are built of 
precast concrete tubes and range in size from 16 to 42 inches. 
They consist of three sections to form the tube and a vertical 
well for measuring heads. Beginning at the upstream end, the 
parts of the meter consist of (1) a short entrance section of 
uniform diameter containing the entrance pressure connections, 
(2) the combined entrance cone and throat sections with the 
throat piezometer ring, and (3) the exit cone of gradual taper 
providing a return to the original diameter. The discharge end 
of the meter consists of a concrete head gate which is con- 
structed as part of the: device. The piezometer rings, both at 
entrance and throat, consist of 4% or 34-inch iron pipes embedded 
in the wall of the section with four or five equally spaced %- 
inch holes drilled through the concrete to the inside of the tube. 

The results of discharge coefficient determinations are also 
presented. 


Reinforced Brick Reservoirs, E. J. van Meerten (Union South 
Africa Department of Agriculture (Pretoria) Bulletin 79 (1929), 
pp. 43, figs. 28).—Detailed information is given on the design 
and construction of reinforced brick reservoirs for farm water 
supplies in South Africa. 


A Reinforced Concrete Reservoir, E. J. van Meerten (Union 
South Africa Department of Agriculture (Pretoria) Bulletin 66 
(1929), pp. 15, figs. 10).—Brief information is given on the 
design and construction of a reinforced concrete reservoir for 
farm water supplies in South Africa. 


Refrigeration as Applied to the Transportation and Storage 
of Food Products, E. W. Shanahan (London: Gee & Co., [1929], 
pp. X — 96, figs. 4).—This book deals with the technical and 
practical phases of refrigeration. It contains chapters on re- 
frigeration as a factor in the food supplies of great cities and 
densely populated areas, the genesis and growth of refrigeration, 
the volume and the nature of refrigerated traffic, the technical 
basis of mechanical refrigeration, insulation and insulating ma- 
terials—design of cold stores and refrigerated rolling stock, the 
treatment of produce under refrigeration, defectiveness of final 
links in cold storage chains, and refrigeration in relation to 
present and future food supply services. 


A Further Memorandum on the Draining of Hilly Lands with 
a View to Reducing Soil Erosion, E. O. Felsinger (Tropical Agri- 
culture (([Ceylon], 74 (1930), No. 2, pp. 68-70, pls. 6).—Methods 
of draining and terracing hill lands planted to rubber to pre- 
vent erosion are described and diagrammatically illustrated. 


Making Rapid Field Examinations of Flood-Control Reservoir 
Sites, J. A. Holmes (Engineering News-Record, 106 (1931), No. 
10, pp. 386-388, figs. 4).—Methods used to secure physical and 
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economic data on 14 dams and 6 river systems in the Mississippi 
River valley are described. 


Production of Gasoline and Lubricants by Hydrogenation, R. 
T. Haslan and W. C. Bauer (S.A.E. [Society of Automotive 
Engineers] (New York) Journal, 28 (1931), No. 3, pp. 307-314, 
figs. 10).—A brief description of the hydrogenation process and 
its three characteristic reactions, purification, stabilization, and 
homogenization, is followed by a discussion of the possibilities 
of applying the process to the production of engine fuel and 
lubricating oil. The possibilities offered by the process of re- 
forming the molecular structure of petroleum hydrocarbons along 
directed lines to obtain products of the so-called paraffin or 
naphthene type are stressed. 

Data are presented on the actual properties and performance 
characteristics of hydrogenated gasolines and lubricating oils. 

From the test results the conclusion is drawn that hydro- 
genated lubricating oils made from common crudes are superior 
to the best natural lubricants now available, and that high-grade 
naphthenic gasolines and blending stocks can be produced from 
relatively low-grade gas oils. 

It is further concluded that the ultimate results of the process 
will enable the engineer to design engines that are capable of 
operation at greater compressions, higher speeds, and higher 
temperatures. 


Detonation Characteristics of Some Paraffin Hydrocarbons, 
W. G. Lovell, J. M. Campbell, and T. A. Boyd (Industrial and 
Engineering Chemistry (New York) 23 (1931), No. 1, pp. 26-29, 
fig. 1).—Experiments are reported in which the relative knock 
ratings of 27 paraffin hydrocarbons were determined in admix- 
ture with a commercial gasoline in an engine. These knock 
ratings are expressed on a common molecular basis using the 
antiknock effect of aniline as the standard of comparison. 


On this basis definite relationships between molecular struc- 
ture and a tendency to knock were found, which are summar- 
ized in the statement that in a homologous series the tendency 
to knock increases with the increasing length of the carbon 
chain, and in an isomeric series the tendency to knock usually 
decreases as the number of side chains is increased. The suc- 
cessive introduction of methyl groups into a carbon chain of 
given length also decreases the tendency to knock, and by sub- 
stantially a constant increment per methyl group added. 
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“Mechanical Training,’ by William Boss, J. Grant Dent, and 
H. B, White, all of the division of agricultural engineering, 
University of Minnesota, is described as ‘‘A book of instructions 
on the use of mechanical tools and the construction of exer- 
cises demonstrating fundamental principles in mechanical work, 
for use in school, colleges and for the practical mechanic.” It is 
based on long experience on the part of all the authors in 
teaching mechanical subjects and on the lecture outlines, charts 
and other instructural material which they have developed. 
Subjects covered in its fifteen chapters are equipment, tool 
sharpening, soldering, cement work, rope work, belts, pulleys 
and laces, electric wiring, leather work, pipe fitting, cold metal 
work, babbitting, forge work, auto and tractor engine jobs, wood- 
working, and painting, wood finishing and glazing. Cloth bound, 
indexed, 9 x 6.25 x 0.75 inches, XI + 269 pages, 273 illustrations. 
Bruce Publishing Co. (St. Paul and Minneapolis) $3.00. 


“Explosives in Agriculture’’ is a new booklet bringing togeth- 
er under one cover the combined knowledge of a group of author- 
ities on the subject, and showing how explosives may most 
profitably be used in improving farm fields to facilitate the use 
of modern production machinery and methods. Separate chap- 
ters are devoted to major uses of explosives such as ditching, 
stumping, and rock and boulder blasting. Information is also 
given on a number of other farm uses; on the types, properties 
and action of explosives; on blasting accessories; and on safety, 
efficiency and economy in the handling of farm dynamite. Copies 
may be obtained on request to the publisher, the Institute of 
Makers of Explosives, 103 Park Ave., New York City. 


“The Better Homes Manual,’’ edited by Blanche Halbert, 
research director, Better Homes in America, Inc., is published 
cooperatively by that organization and the University of Chicago 
Press, which lists it as one of its home economics series. It is 
called ‘‘A concrete and concise handbook for everyone who is 
thinking of building or remodeling a home.’’ While not of hand- 
book size or makeup, it covers all phases of its subject with the 
same thoroughness. Extracts from the writings of prominent 
authorities, supplemented by the editor, are built into twenty-two 
chapters, and grouped under three general subheadings: (I) The 
Requirements for a Good Home, (II) Progress in Improving 
Housing Conditions, and (III) Organizations Engaged in Hous- 
ing and Home-Improvement Work. There is a chapter on ‘‘Rural 
Homes’”’ and others on such matters of engineering considera- 
tion as architecture, materials and utilities. Illustrated and 
indexed, with references listed at the end of each chapter. Cloth 
bound, 814%4x6x1% inches, XXII + 781 pages. University of Chi- 
cago Press, Chicago, Ill., and Baker and Taylor Company, New 
York City. $3.00. 
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Established 1920 


A journal devoted to the advancement of the theory 
and practice of engineering as applied to agriculture 
and of the allied arts and sciences. Published monthly 
by the American Society of Agricultural Engineers, 
under the direction of the Publications Committee. 


PUBLICATIONS COMMITTEE 
R. W, Trullinger, chairman 
Cc. O. Reed H, B. Walker 
J. A. King W. G. Kaiser 


The Society is not responsible for the statements and 
opinions contained in the papers and discussions pub- 
lished in this journal. They represent the views of the 
individuals to whom they are credited and are not 
binding on the Society as a whole. 

Contributions of interest and value, especially on 
new developments in the field of agricultural engineer- 
ing, are invited for publication in this journal. Its 
columns are open for discussions on all phases of 
agricultural engineering.. Communications on subjects 
of timely interest to agricultural engineers, or com- 
ments on the contents of this journal or the activities 
of the Society, are also welcome. 

Original articles, papers, discussions, and reports 
may be reprinted from this publication, provided prop- 
er credit is given. 


Rayinond Olney, Editor 
R. A. Palmer, Associate Editor 


Meetings 


HEN the Land Reclamation Division of the American 
Society of Agricultural Engineers, in session during 
the annual meeting at Ames last June, decided to 

hold a winter meeting, it based its decision on the theory 
and experience that where even a few are brought together 
in the interest of land reclamation, the cause will surely 
benefit. 

This proved true in the recent meeting at Chicago. 
While the attendance was small, as anticipated, the papers 
presented were of high quality. They concentrated the 
attention of all present on some important problems of 
land reclamation which need emphasis and increased study. 
The value of the meeting, from this standpoint, will be 
more fully realized as the papers are published. Reclama- 
tion and power and machinery men found a common inter- 
est in some of the papers. Valuable contacts were made. 
The earnest discussion and attention given to the papers 
reflected the inspiration felt by each man from the pres- 
ence and activities of the group. Some of that inspiration 
must inevitably be carried back to work and workers in 
the field. There is no question about the meeting being 
worth while. 

The same holds true for the Structures Division meet- 
ing. 

+ oh oK * a 

A notable number of individuals who are not profes- 
sional agricultural engineers or specialists in this field 
were present. A dean of agriculture attended the sessions 
for three of the four days. Several agronomists and eco- 
nomists were on the program and took part in the discus- 
sions. Although there was no special farm management 
program, some farm managers were with us. There were 
also quite a few agricultural engineering students and 
recent graduates on hand. These are all favorable signs 
of the good will the Society and its work are gaining 
among the younger agricultural engineers, related agri- 
cultural sciences and administrators of agricultural educa- 
tion and research. 

* ok OK * * 


At every meeting of the Society or its technical divi- 
sions, the meetings question is brought up, either in ses- 
sion or between individuals. Some would have the winter 
meetings eliminated in favor of one big summer meeting; 
others feel that they get more out of the winter meetings 
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than out of the annual meeting. Some want longer annual 
meetings so the divisions can have enough time for techni- 
cal programs, with no overlapping, so they can take in 
everything; others want the programs shortened and con- 
centrated so as to take less time from their work. Some 
see general sessions as indispensible to the solidarity of 
the profession; others minimize their value and impor- 
tance. It is obvious that not everyone can be perfectly 
satisfied. 

Eliminating personal viewpoints and preferences in 
favor of principles, from the standpoint of professional 
progress our meetings have only two functions. One is to 
promote understanding of the opportunities and problems 
which economic and social situations present to us as 
agricultural engineers, and, conversely, to interpret the 
economic and social significance of agricultural engineer- 
ing progress. That is the purpose of general papers and 
addresses. The other is to promote understanding of tech- 
nical principles and experiences involved in furthering the 
progress of engineering in agriculture. That is the purpose 
of technical sessions, small or large. Both functions are 
essential to the balanced development of our profession. 
Neither is more important than the other, although atten- 
tion to the technical details requires more time. 

That our annual and technical division meetings are 
accomplishing these ends to a continually greater degree 
is evident in the progress our profession has made and is 
making; in the feeling that each meeting is, in general, 
better than the last, though still far from perfection in 
the sense of satisfying every individual in all respects. 

* * * * * 


The Meetings Committee used good psychology, we be- 
lieve, in planning the coming annual meeting program with 
general sessions in the morning, followed by technical 
division sessions in the afternoon. 

If the speakers at the general sessions measure up to 
their job of interpreting the economic and social obliga- 
tions and accomplishments of agricultural engineers, the 
insight and inspiration given will carry over to the after- 
noons, adding interest and direction to the deliberations 
and discussions of the technical programs. 

* ok + * * 


Another part of the plan for the twenty-sixth annual 
meeting which warrants special commendation is the pro- 
vision for joint sessions of the technical divisions. 

Each technical division has technical problems in com- 
mon with each other division. The Rural Electric Division 
has problems of applying electricity in structures, in recta 
mation and in the operation of farm machinery. The Power 
and Machinery Division, in addition to its community of 
interest with the Rural Electric Division, has problems 
concerning machines built in, operated in, or stored in 
structures; likewise problems on machinery to facilitate 
reclamation and to operate under reclamation conditions. 
Aside from the fact that they have indirectly related inter- 
ests through power and machinery, and rural electrifi- 
cation, the Structures and Land Reclamation Divisions are 
directly related in reclamation structures and in drainage 
and water supply for structures. 

No technical division of the American Society of Agricul- 
tural Engineers is sufficient unto itself. The mutual prob- 
lems of these branches of the profession compel attention. 

* * @ @ & 

Referring again to the recent technical division meet- 
ings in Chicago, the committees of the Power and Machin- 
ery Division have learned how to make progress when they 
get together. 

It is important to their plan that several committees 
meet at the same time, after a long day in the regular 
sessions. Then only those who are really interested will 
attend, and each individual can only be with the one com- 
mittee in which he is most interested. The effect is to 
reduce irrelevant discussion to a minimum, which more 
than offsets the disadvantage of fatigue on the part of 
those present. The chairman can easily direct the discus- 
sion along predetermined lines, enabling the committee to 
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see clearly what it has accomplished and what remains to 
be done. 

We look forward to notable results from the committees 
following this plan. 


Opportunities for the Unemployed 
Engineer ' 

NE of the most regrettable incidents of the present 

depression is the large number of highly trained and 

fully competent engineers that are unemployed. These 
men have spent years in honest service for some company 
and have only been let off when the finances and business 
prospects of that concern no longer warranted further em- 
ployment. 

The plight of such men in many cases is deserving of 
great sympathy from all fellow engineers. Realizing that 
they are without a job after long steady employment and 
further that no one else seems to want them, their psy- 
chological reactions are apt to be unfortunate. They see 
the future darkly. Their reserves, if they have any, are 
being used up and they feel absolutely helpless in the face 
of this economic disaster and of its effect on their future. 
Their plight has come about through no act of omission or 
commission on their own part. This attitude of hopelessness 
if allowed to persist can only lead to loss of confidence in 
oneself and to failure later when the depression has passed 
and opportunities for employment again prevail. 

While these experiences test men’s souls, this is no 
time for discouragement or despair. These unemployed 
engineers.must face the competition of younger men when 
seeking new jobs. To be assured of employment, the older 
man must show that his training, experience, and technical 
knowledge are more valuable to the prospective employer 
than that of the younger man. 

If the unemployed engineer would fully assure himself 
of his degree of superiority, let him take advantage of his 
idleness to prepare himself for his coming work. Much 
additional knowledge of the special elements of his par- 
ticular branch of the profession has accumulated since 
his college days. Let him devote himself conscientiously 
for regular periods each day to the serious study of these 
new advances and to any necessary reviews of mathe- 
matics or other fundamentals that he may find necessary. 
Attendance at graduate courses in technical colleges is 
desirable if this can be’ managed. 

If undertaken in all seriousness, this study will not 
only occupy his mind and tend to offset depressing 
thoughts, but will also reinspire him with a new confi- 
dence that he is becoming again master of his profession. 
He will in truth be better prepared for his next job and 
will have the advantage of past experience which the 
younger man lacks. 

But better than even this renewed confidence in him- 
self will be the by-products of such studies in the form of 
new ideas. Such serious perusal of the latest developments 
in his line and of the modern concepts of physics and 
chemistry, must develop new ideas and new ways of apply- 
ing these ideas. When he takes up engineering employ- 
ment again, he will not only adopt the latest methods but 
his new ideas will lead to improvements and developments 
of the art in many directions. 

Another suggestion is for the engineer to devote a large 
portion of his time to a study of his special field in an 
attempt to discover and develop still better the products 
that he normally produces. If he can later approach an 
employer with improvements that at once indicate merit, 
his chances of employment will be improved and his rep- 
utation enhanced by this useful development work done in 
his otherwise idle period. 

Let us therefore urge every unemployed engineer to 
devote himself seriously to studies of this nature and to 
thus capitalize his idleness. It will pay and pay magnifi- 
cently in the end in renewed confidence and hope, but prin- 
cipally in new ideas. 
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OME piquant expressions of new and revived ideas, 
information and viewpoints. 
* 5 ok eo co 


After years of endeavoring to lift wheat prices by po- 
litical agencies, marketing control, government buying, and 
similar means, not only in the United States but in many 
other wheat producing countries, a demonstration is afford- 
ed of what will really improve the situation; namely, ad- 
justment of the supply to correspond with reasonable 
world demands. This adjustment will always be made 
eventually by farmers acting in their own self-interest, 
and is only delayed by interferences making it in their 
interest to keep on growing more wheat than is being 
consumed.—National City Bank Bulletin, December, 1931. 

ok * ok ok * 


Certainly, when the West is casting about for a basis 
to gainfully employ its steadily mounting population and 
to provide jobs for those now employed in industries which 
are petering out because of exhaustion of nature’s subsidy, 
it must set up a basis for agricultural expansion. From 
this foundation a superstructure of industrial expansion 
can then be built. The farm multiplies in compound ratio 
the opportunities for the professional man, the business 
man and the industrial worker and it alone provides a 
basis for confidence that we can continue to absorb our 
natural population increase and the swarming migration 
which in the future is coming to the West in search of a 
soft climate, better living conditions and opportunities 
for themselves and their children. 


The West must educate the public of this country to 
consider costs of supplying water under irrigation farming 
with the same matter-of-fact resignation that necessity for 
flood control, application of fertilizer, draining or terrac- 
ing is accorded in the east and southJohn W. Haw, direc- 
tor of agriculture, Northern Pacific Railway Company, in 
an address at the Western States Governors’ Conference, 
Portland, October, 1931. 

of * * ok ak 


Suppose that three or four years ago, when it became 
apparent that acreage in other parts of the world was 
increasing and the surplus of wheat also increasing, that 
those who were supposed to speak for the American farm- 
er, instead of telling the farmer’s customers that he was 
not going to continue to raise wheat for them at a price 
of $1.46% a bushel, had told them that the American 
farmer was in the wheat export business to stay and that, 
if the southern hemisphere diverted large areas of their 
cattle grazing land to wheat, and if the Soviet Republic 
produced surplus wheat and dumped it on the world’s mar- 
ket, they would have to share their market with the Amer- 
can farmer. 

Suppose those speaking for the farmer and desiring to 
help him, instead of urging him to hold, had urged him to 
sell and such sales had forced the prices during the years 
1927-1930, 20 cents below the level which did exist, what 
would have been the result? Increases in acreage would 
have been discouraged. There woud not have been the 
great wheat surplus raised. The lower prices during the 
years 1927, 1928, 1929 and 1930 would have increased 
consumption, with the result that at the present time, 
instead of being buried under a surplus of wheat, the pres- 
ent wheat supply and demand situation would probably 
have been reasonably well balanced. 

Under the above circumstances, while during the four 
years above-mentioned the American farmer might have 
had to take 20 cents a bushel less for his wheat, yet, if 
that had occurred, he might and probably would be getting 
50 cents more than he is at the present time with a much 
brighter outlook for the future.—‘“Helping the American 
Wheat Farmer,” by Putnam D. McMillen, in the Minneap- 
olis Journal. 
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A.S.A.E. and Related Activities 


Mii nL UMMM MUM 


Technical Divisions Show Progress 
at Chicago Meetings 


NTEREST, accommodations and com- 
mittee accomplishments more than 
offset a somewhat decreased attend- 

ance at the winter meetings of the 
Power and Machinery, Structures and 
Land Reclamation Divisions of Amer- 
ican Society of Agricultural Engineers 
held at the Stevens Hotel in Chicago, 
November 30 to December 3. The 
South and West Ballrooms on the 
third floor proved to be the most con- 
venient, comfortable and quiet of any 
the Divisions have found in Chicago 
for these technical sessions. In spite 
of generally decreased allowances for 
travelling expense, total registration 
reached 168. 

Prominent visitors present at one or 
more of the sessions either to take 
part in or to hear the program in- 
cluded H. C. M. Case, professor of 
farm management, University of Illi- 
nois; George D. Clyde, irrigation engi- 
neer, Utah State Agricultural College; 
W. H. Fairfield, superintendent, 
Dominion Experiment Station, Leth- 
bridge, Alberta, Canada; C. L. Holmes, 
principal economist, U.S.D.A.; W. D. 
James, president, James Manufacturing 
Company; J. B. Kincer, chief of the 
division of agricultural meteorology, 
U. S. Weather Bureau; C. S. Noble, 
Nobleford, Alberta, Canada; W. G. 
Potter, drainage engineer, State of 
Illinois; H. L. Walster, dean of agri- 
culture, North Dakota Agricultural 
College; and M. L. Wilson, professor 
of agricultural economics, Montana 
State College. 

L. J. Fletcher, president of A.S.A.E., 
gave a brief inspirational message to 
each division at the opening of its 
meeting. 


POWER AND MACHINERY 


After a warming-up informal discus- 
sion period during the registration 
hour, the Power and Machinery Divi- 
sion, piloted by its chairman, G. W. 
McCuen, settled into its load of tech- 
nical bone-grinding at 10 o’clock Mon- 
day morning. 

“How many hours per year are most 
small farm engines run?” was the 
query of the day after E. G. McKibben 
presented the opening paper, “Factors 
Affecting the Economic Use of Tractor 
Engines at Part Loads.” He called 
attention to load factors, load charac- 
teristics and other conditions which 
should influence a farmer’s decision 
as to whether he can most economi- 
cally power certain small machines 
about his farm with a small station- 
ary gasoline engine which will have a 
low load factor, or by using his tractor 


motor, even though the load is too 
small for efficient operation. No one 
present had definite information on 
the subject but many believed that 
small farm engines are used about 
five hundred hours per year. 

Dr. C. T. Holmes, chief of the U. S. 
D. A. division of farm management 
and costs, induced a compression 
knock by presenting figures indicating 
that the animal-power farmer may, 
when farm-product prices are low as 
at present, enjoy an actual cash ad- 
vantage over the tractor farmer. His 
point was that the cash cost of low- 
cost production with tractor power is 
often higher than the cash cost of 
high-cost production with animal pow- 
er—an important consideration when, 
and only when, prices are too low to 
keep even the low-cost producers out 
of the red. Agricultural engineering 
students of this problem did not leave 
off discussing it until they were sure 
that all present understood Dr. Holmes 
thoroughly on this point which might 
so easily be misinterpreted. They em- 
phasized points he had mentioned, 
namely that (1) the advantage applies 
only to cash cost as distinguished from 
total cost, (2) it applies only in the 
case of farm prices too low to meet 
the low production costs of power 
farming, (3) it implies a low labor 
income and low standards of living 
accepted by the animal-power farmer 
for the sake of staying in business, 
(4) it prolongs the period of adjust- 
ment of production to demand and to 
low-cost methods. 

Some agronomic aspects of agricul- 
tural engineering were brought to 
attention by John A. Slipher of the 
soils department at Ohio State Uni- 
versity, in a paper on “Mechanical 
Manipulation of Soil as it Affects 
Structure.” He pointed out that (1) 
soil is not a static, inert material; 
(2) the object of tillage is to promote 
granulation; (3) definite mathematical 
specifications for ideal soil profiles are 
needed; (4) a field measure for soil 
structure is needed; (5) a soil mois- 
ture calendar is needed; (6) the dust 
mulch is being supplanted by the clod 
mulch; and (7) tillage implements 
which lift the soil are growing in 
favor over those which stir the sur- 
face. 

Monday noon members of the Com- 
mittee on Power Take-Off treated 
themselves to a $1.50 dinner, cele- 
brating the first birthday of their 
“prain-litter,” the present “A.S.A.E. 
Standards and Recommended Prac- 
tices for Agricultural Tractors and 


Machines.” W. Leland Zink, chairman 
of the Committee, called for criticisms 
and objections to the standards and 
recommendations which might have 
been discovered in a year of their 
application. No one present knew of 
any serious points against them. The 
Committee decided to hold itself in- 
tact, subject to call on problems of 
application of the standards and rec- 
ommendaticns, 

Design papers featured the Mon- 
day afternoon program, with Louis 
Jacobi, engineer, Allis-Chalmers Manu- 
facturing Co., presenting “Gear Load- 
ing Practice in Tractor Design,” and 
C. G. A. Rosen, Diesel engineer, Cater- 
pillar Tractor Company, covering “Die- 
sel Engine Design for Tractor Ser- 
vice.” 

The fact that four committee round 
tables were scheduled simultaneously, 
and on Monday evening, sifted the at- 
tendance at each down to those who 
were most actively interested, with 
the result that effective work was 
done in each. 

R. I. Shawl, chairman, and his Com- 
mittee on Row-Crop Equipment de- 
voted their time to discussing row- 
widths and the present tendency in 
some areas to reduce row widths. As 
some engineers present expressed the 
problem, farm machines cannot be 
made of rubber, to stretch to meet 
all variations of row widths. This be- 
ing true, and row widths of the same 
and different crops varying greatly 
within small areas, row-crop equip- 
ment costs more to produce and is 
more limited in use than would other- 
wise be necessary. The Committee de- 
cided to get more data on row widths 
in various states preliminary to stand- 
ardization efforts. 

Three definite lines of study were 
decided upon by E. G. McKibben’s 
Committee on Combine Development. 
I. D. Mayer of the agricultural engi- 
neering department of Purdue Univer- 
sity is to study specifications, with 
particular reference to the small com- 
bine. F. P. Hanson, agricultural engi- 
neer, Caterpillar Tractor Company, 
will study methods of handling straw, 
and Walter H. Redit, junior agricul- 
tural engineer, U.S.D.A., is slated for 
work on the value of straw. Mr. Mc- 
Kibben stated during this meeting 
that to his knowledge an aggregate of 
twenty-nine crops have been reported 
successfully combined by at least one 
person. 

E. A. Silver, chairman of the com- 
mittee on Feed Mill Rating, had its 
problem well outlined and handed each 
of the members as a basis for discus- 
sion, a list of methods of rating ham- 
mer mills which had been suggested 
to the Committee. By a process of 
elimination the group decided on 
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“width of throat” as the best method 
so far suggested. They planned to 
give further study to this method, 
with a view to formulating a recom- 
mended practice; to data on desirable 
fineness of the different grains for 
various kinds of livestock; and to de- 
sirable peripheral speeds. 

In a four-hour session the Commit- 
tee on Fuels and Lubricants, R. B. 
Gray, chairman, considered many 
angles of the lubrication problem. 
Recognizing that a number of techni- 
cal bodies have been studying lubrica- 
tion for years, without making much 
progress, the Committee decided to 
study available data; to sift out that 
which is relevant to their problem; 
to determine the properties a lubricant 
must have to function as such under 
given conditions, and to write those 
properties into specifications which 
“gyp” oils will be unable to meet. 

In the absence of W. M. Hurst, 
chairman of the Committee on Hay 
and Forage Crop Drying, R. B. Gray 
acted for him at a meeting held from 
4 to 6 p.m. Tuesday. It was brought 
out that as a basis for further crop 
dehydration research with least dupli- 
cation and lost motion there are 
needed a more definite index to qual- 
ity of product, and more comparable 
test methods and data sheets. On mo- 
tion of L. M. Kishlar, Ralston Purina 
Co., the Committee voted to pass on 
to Mr. Hurst a request for a symposi- 
um on hay and forage crop drying at 
the meeting next year. 

Tuesday’s morning and afternoon 
sessions were carried out smoothly 
and substantially as scheduled. Active 
and widespread interest was shown in 
the papers, which were largely reports 
of recent research on feed mill per- 
formance, machinery for sugar beet 
production, and grain for forage crop 
drying. 


STRUCTURES 


Attendance at the Structures Divi- 
sion meeting on December 1 and 2 
was cut by a conflicting meeting of 
the President’s Conference on Home 
Building which required the presence 
in Washington of some of the Divi- 
sion’s old stand-bys. Those present 
also regretted to learn that J. L. 
Strahan, active member and former 
chairman of the Division, has been 
confined to a hospital for some time 
and was therefore unable to be pres- 
ent or to submit a report for the 
Committee on Dairy Barn Standards. 

The meeting was highly successful, 
however, from the standpoint of inter- 
est, value of papers presented, and 
definite progress reported and recom- 
mendations made by certain commit- 
tees. Particularly the Committee on 
Standardization of Hog House Plans, 
I. D. Wood, chairman; the Committee 
on Standardization of Poultry Houses 
Plans, Henry Giese, chairman; and the 
Committee on Standardization of 
Dairy Barn Plans reported progress 
sufficient to bring real achievement 
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within sight. The Division encouraged 
them to continue their work aggres- 
sively. 

E. G. Lantz, chairman of the Com- 
mittee on Fire Prevention and Pro- 
tection, presented its report, which 
was supplemented by a report of the 
National Fire Protection Association’s 
agricultural committee. The personne) 
of this latter committee includes six 
A.S.A.E. members. Copies of its re- 
port are to be sent to Structure’s Divi- 
sion men in the near future. 

S. H. McCrory, chief of the Bureau 
of Agricultural Engineering, reported 
on the program and accomplishments 
thus far of the President’s Conference 
on Home Building. 

A report of the Committee on Farm 
House Standards and Designs sent in 
by D. G. Carter, was read. 

E. D. Anderson, agricultural engi- 
neer, Iowa State College, presented 
the one technical paper of the first 
day’s session, his subject being “Tests 
on Built-Up Rafters.” 

Division Chairman W. C. Harring- 
ton turned over the task of presiding 
for the second day to Henry Giese, 
vice-chairman of the Division. 

Robert C. Ferris of Hunt, Helm and 
Ferris Co., gave a short extemporane- 
ous account of the company’s experi- 
ences with forced ventilation. 

“Recent Developments in Zine Coat- 
ing of Steel for Structural Uses,” by 
Geo. C. Bartells, field representative, 
American Zinc Institute, and “Design 
of Gambrel Roof Barns with Respect 
to Wind Loads,” by F. C. Fenton, pro- 
fessor of agricultural engineering at 
Kansas State College, were presented 
by the authors and illustrated with 
lantern slides. Papers sent in by au- 
thors who were unable to be present, 
and which were read and discussed, 
were “The Structural Application of 
Lumber to Farm Buildings,” by Frank 
P. Cartwright, chief engineer, National 
Lumber Manufacturers Association; 
“Farm House Planning,” by W. A. 
Foster, agricultural engineer, Univer- 
sity of Illinois; and “The Preparation 
and Distribution of Plans for Farm 
Buildings,” by W. D. Brinckloe, archi- 
tect. 

Mr. Brinckloe’s paper suggesting a 
nation-wide, non-profit agricultural 
plan service bureau, together with a 
letter from Mr. Strahan suggesting a 
somewhat different type of farm plan 
service, stimulated much discussion, 
but as neither of the men were pres- 
ent no action was taken. 


LAND RECLAMATION 


Small in numbers but strong in pro- 
gram and far-reaching in influence was 
the meeting December 2 and 3 of the 
Land Reclamation Division. James A. 
King, vice-chairman of the Division, 
gave a short opening address on a 
“Proposed Standard to Measure the 
Wisdom of Reclamation Projects.” He 
said that since profit is the measuring 
stick of the public mind and in espe- 
cially current use at this time it 
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should also be applied as the measure 
of reclamation wisdom and be made 
the keynote of the two-day meeting. 

A paper by Mr. McCrory on the 
“Rehabilitation of Reclamation Proj- 
ects Now in Difficulty” pointed to 
over-optimism, speculation, poor engi- 
neering and legal technicalities as the 
bases of the difficulties. 

Geo. D. Clyde, associate professor 
of irrigation and drainage, Utah Agri- 
cultural College, in a paper on “Meth- 
ods of Supplementing the Water Short- 
age on Irrigation Projects,” described 
a device and method for predicting ac- 
curately before spring planting time 
the amount of water available from 
the watersheds of irrigation projects. 
This enables farmers to adjust their 
planting to the available water supply. 

“Pumping for Drainage in the Upper 
Mississippi Valley,” by J. G. Sutton, 
agricultural engineer, U.S.D.A., was 
the one paper on the program dealing 
with the removal of surplus water. It 
was followed in the afternoon by a 
symposium on “The Drought Menace.” 
Contributions were “Probable Fre- 
quency of Such Nation-Wide Droughts 
as that of 1930 and 1931,” by Joseph 
B. Kincer, in charge of agricultural 
meteorology, U. S. Weather Bureau; 
“Frequency of Disastrous Regional 
Droughts in Semi-Arid Regions,” by 
M. L. Wilson, professor of agricultural 
economics, University of Montana; 
and “Frequency of Disastrous Regional 
Droughts in the Pacific Coast Region,” 
by Chas. H. Lee, consulting hydraulic 
engineer. Mr. Clyde presented this 
paper for and in the absence of Mr. 
Lee. On the first day the paper by 
W. A. Hutchins, irrigation economist, 
U.S.D.A., dealing with “Indirect Bene- 
fits of Reclamation Projects,” was also 
read in his absence. A report from 
Dan Scoates, chairman of a committee 
to study the frequency of disastrous 
regional droughts, pleaded for more 
time in which to study this intricate 
problem. 

Each half of the second day was 
given to a symposium. In the morning 
the subject was “Methods of Protect- 
ing Crops Against Drought in Humid 
and Semi-Arid Regions.” Paul H. 
Stewart, extension agronomist, Uni- 
versity of Nebraska; R. E. Dickson, 
Texas Agricultural Experiment Sta- 
tion; I. D. Wood, state extension agri- 
cultural engineer, University of Ne- 
braska; and J. H. Neal, agricultural 
engineer, University of Minnesota, 
were the contributors. The methods 
discussed were irrigation as stand-by 
crop insurance, terraces to conserve 
surface run-off, planting of cultivated 
row crops on contour lines, and under- 
drainage of clay soils and subsoils. 

“Latest Aspects of the Control of 
Soil Erosion by Engineering Proces- 
ses” was the general subject for the 
afternoon. L. A. Jones summarized 
a contribution by R. A. Norton on a 
“Soil Sampling Device for Measuring 
Soil Losses from Terraced Areas.” 
“Operation of Farm Machinery Over 
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Terraced Land” was covered by C. E. 
Ramser, senior drainage engineer, 
U.S.D.A. E. W. Lehmann, head of the 
department of farm mechanics, Uni- 
versity of Illinois, gave a detailed re- 
port of the erosion control extension 
work being done in that state. 

Vice-chairman King read the contri- 
bution from A. K. Short, conservation 
and terracing agent, Federal Land 
Bank of Houston, on “The Use of 
County Equipment for Erosion Control 
as Permitted by Texas and Oklahoma 
State Laws.” After this last paper the 
meeting was thrown open for discus- 
sion. 


ANNUAL MEETING PLANS 


A session of the Meetings Commit- 
tee gave shape to plans for the 26th 
annual meeting to be held at Colum- 
bus, Ohio, in June. Monday, June 20, 
is reserved entirely for the College 
Division, which plans to give time and 
attention to both research and exten- 
sion. Morning sessions the following 
three days will be for the Society as a 
whole, with contributions frora each 
of the technical divisions, and a sym- 
posium on “An Engineering Program 
for Agriculture,” and several outside 
speakers. Negotiations on these ar- 
rangements are already under way. 
Technical division meetings are sche- 
duled for the afternoons. Each after- 
noon will be split into two separate 
and distinct periods of approximately 
two hours each and not more than 
two divisions are to be in session 
concurrently. During one of these 
periods papers of interest to at least 
two divisions are to be presented. It 
is believed by the Meetings Committee 
that this arrangement will allow each 
Division enough time and still keep 
undesirable overlapping of programs 
to a minimum. 

At a meeting of the Council it defi- 
nitely accepted for the Society an in- 
vitation from Purdue University to 
hold the annual meeting of the Society 
there in 1933. 


UOSTEAQUOUOVOENUANEAUOUODENSUADUUUGENUEAA UNEP 


Necrology 
AOUEDSUASEUOGAN EAN AAAADEGNUEAAR EMU ANGA SATAN EAT STA 


gone LOUDEN, pioneer barn 
equipment inventor and manu- 

facturer, and honorary member 
of A.S.A.E. since 1921, passed away 
quietly at his home in Fairfield, Iowa, 
on November 5, after an illness of 
about two weeks. 

Born in Pennsylvania, October 16, 
1841, he was brought to Iowa by his 
parents the following summer. There 
they settled on a farm seven miles 
southeast of Fairfield. After receiving 
his education in the country schools 
and Axline University he returned to 
the farm and in his father’s shop in- 
vented and built the first hay carrier 
in 1867. The following year he mar- 
ried Mary Jane Pattison, and in 1869 
moved to Fairfield, established the 
Louden Machinery Company and built 


a small factory for the manufacture 
of hay tools. In spite of numerous 
difficulties the business was making 
good progress when the panic of 1873 


‘set it back to its starting point. By 


staying with it, inventing new equip- 
ment, improving the old, taking his 
brother into the business, developing 
a barn planning service and taking 
other progressive steps he re-built and 
expanded the business to its present 
proportions. 

In 1914 he became a member of 
AS.A.E., was active in its farm build- 
ings work and later served one three- 
year term on the Council of the Soci- 
ety. In 1921 it elected him an honor- 
ary member in recognition of his lead- 
ership in the development of barn 
equipment. He was active in the man- 
agement of the company he founded, 
and in several other companies, up to 
the time of his fatal illness, which fol- 
lowed shortly his ninetieth birthday. 
As a public spirited citizen he was 
also a member of many civic organi- 
zations. 

He is survived by his wife, three 
of his four children and his brother, 
R. B. Louden. 


A Correction 


N THE article “The Relation of the 
| Agricultural Engineer to the Farm 

Equipment Industry,” by L. J. Flet- 
cher, which appeared in our Novem- 
ber issue on page 406, the third sen- 
tence in the opening paragraph is 
misprinted. It should read “Measured 
in terms of the increase of productive 
efficiency of the individual farmer, this 
period, representing the introduction 
of mechanical farm power, will un- 
doubtedly be recorded in history as in- 
cluding one of the greatest advance- 
ments which the industry of agricul- 
ture has ever experienced.” 
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Personals of ASAE Members 


TTT LLL GL 


Lyman H. Hammond has resigned 
as rural electrification specialist for 
the Westinghouse Electric and Manu- 
facturing Company to associate him- 
self with John Ross McKay in the 
McKay-Hammond Rural Electric Engi- 
neering Company. The new company, 
which is located at Caledonia, New 
York, will distribute Westinghouse 
electrical farm equipment in that state. 


E. R. Raney was appointed July 1 
assistant state supervisor of vocation- 
al rehabilitation of the Texas State 
Board for Vocational Education. His 
new address is Chamber of Commerce 
Building, Dallas, Texas. He was form- 
erly field agricultural engineer of the 
Portland Cement Association. 


H. B. White, agricultural engineer, 
University of Minnesota, is joint au- 
thor with L. W. Neubauer of Minne- 
sota Agricultural Extension Special 
Bulletin No. 142, entitled “Farm- 
houses.” 
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ASAE Meetings 
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Pacific Coast Section—at Sacramen- 
to, California, Friday, January 22, 1932. 

Southern Section — at Birmingham, 
Alabama, February 3, 4 and 5, 1932. 

Twenty-Sixth Annual Meeting — at 
Columbus, Ohio, Monday, June 20, to 
Thursday, June 23, 1932, inclusive. 


ANNUUNAUANUUUUUUUUULENETEENERAQMEQUAUUUGUUAUOUULEELENGSUUAAEUUQUUUU OEE GEESE 


Applicants for Membership 


The following is a list of applicants for 
membership in the American Society of 
Agricultural Engineers received since the 
publication of the November issue of 
AGRICULTURAL ENGINEERING. Members of 
the Society are urged to send information 
relative to applicants for consideration of 
the Council prior to election. 
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Russell H. Anderson, curator of agri- 
culture and forestry, Museum of Sci- 
ence & Industry, Chicago—2151 Maple 
Road, Homewood, Ill. 


Russell E. Backstrom, insulation 
specialist, National Committee on 
Wood Utilization— 2707 Adams Mill 
Road, Apt. 200, Washington, D.C. 


Edgar Lee Barger, instructor in agri- 
cultural engineering, Kansas State 
College, Manhattan, Kans. 


Clark T. Cheney, graduate assistant 
in agricultural engineering, I.S.G¢., 
1013 Ninth St., Ames, Ia. 


Joseph H. Lane, manager eastern 
sales, Long-Bell Lumber Sales Corp — 
913 R. A. Long Bldg., Kansas City, Mo. 


Joseph Mackie, field research; farm 
buildings, Weyerhaeuser Forest Prod- 
ucts — c/o Weyerhaeuser Forest Prod- 
ucts, 808 Merchants Bank Building, 
St. Paul, Minn. 


Lawrence A. Nicholson, associate 
editor “The Country Gentleman” — 


Curtis Publishing Company, Philadel- 
phia, Pa. 


Walter H. Redit, junior agricultural 
engineer, U.S.D.A. Bureau of Agricul- 
tural Engineering, 217 Raymer Blvd., 
Toledo, O. 


M. W. Ross, branch manager, Inter- 
national Harvester Company of Amer- 
ica—Des Moines, Ia. 


Lenore E. Sater, assistant professor, 


Household Equipment Dept., Iowa 
State College — 414 Lynn, Ames, Ia. 


O. J. Trenary, instructor in agricul- 
tural engineering, University of Ne- 
braska—240 N. 16th St., Lincoln, Nebr. 


Byron T. Virtue, research fellow, 
Iowa State College — Agricultural 


Engineering Department, Station A, 
Ames, Ia. 


Transfer of Grade 


B. E. Gaylord, farm building engi- 
neer, Weyerhaeuser Forest Products 
— 1108 Merchants Bank Building, St. 
Paul, Minn. (Assoc. to Member) 
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The use of New Departures 
is growing 
growing f 


srowing. 


As farm machines are built better .. . have 
longer life . . . and finer performance, more 
New Departures are used at all vital moving 
points. They naturally go hand in hand. Never 
has a bearing taken such a hold on industry .. . 
and never have more of them been used. Cletrac 
tractors are utilizing the superlative values of 
New Departure Ball Bearings at every possible 


position. This indicates in a positive way the 


high-grade product that Cletrac is delivering. 
The New Departure Mfg. Company, Bristol, Conn. 


Branches at Detroit, Chicago and San Francisco. 
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AGRICULTURAL ENGINEERING — ADVERTISING SECTION 


Fence Is Farm Equipment 
and just as important as a plow! | 


AARMERS should use their fence to make more money, just as they do 
their other labor-saving, cost-reducing equipment. If their farms are 
well fenced, they can rotate their crops and stock, “hog down” corn, 
save shattered grain, “clean out’ weeds with sheep, reduce labor costs and 
reap extra profits that more than pay for the cost of the fence. Thousands 
of farmers have done just that. The Keystone “Farm Planning” book tells 
how farmers in 16 states made more than market prices for their work. 
Write for it. RED BRAND fence, at new low prices, costs less per rod per 
year than ever before. It’s the biggest fence VALUE for the money today. 


Every Test Proves RED BRAND Best 


Here’s what Nationally known authorities say: “Definitely superior to any competing fence,” 
says the BURGESS LABORATORIES’ report of the Official Weather Test on the Gulf of Mexico, 
where almost a lifetime test was completed in 44% years. When 45 different makes and sizes of 
fence were purchased on the open market and exposed to the damp, salt sea air and smoky 
atmosphere, patented RED BRAND “Galvannealed” fence was still good for several years more 
service while all others were either badly rusted, corroded or entirely worthless. 


“Microscopic photographs reveal a much greater amount of zinc coating on RED BRAND 


‘Galvannealed’ fence, when compared with galvanized makes.” — SHAW LABORATORIES, 
San Francisco, Calif. 


In these as well as laboratory tests, stripping tests and in actual farm use, RED BRAND 
always proves its superiority. Because this patented “Galvannealed” fence has much more 


zine protection, plus copper-bearing steel in the wire. IT CANNOT HELP BUT RESIST 
RUST YEARS LONGER. 


Write for details of tests and a copy of our home library book on “Farm Planning.” They'll 
enable you to answer fencing questions with authentic facts. 


Keystone Steel G Wire Company 


9455 Industrial St. Peoria, Illinois 


December, 1931 
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AGRICULTURAL ENGINEERING — ADVERTISING SECTION 3 


FOR AGRICULTURE TODAY 


AGRICULTURAL ENGINEERS 


vEN in these trying days 
E of agriculture, many farm- 
ers are recognizing the impor- 
tance of explosives as an ail 
in making their farms profit- 
able. 


These farmers realize that 
production at minimum cost per 
acre is the best way to make 
the farm pay. You can’t con- 
trol commodity prices but with 
explosives you can often effect 
lower production costs by: 
(1) eliminating waste space in 
present fields; (2)- utilizing 
the best soils on the farm; and 
(3) shaping fields for more 
efficient operation. 


Summarized, this is how ex- 
plosives can help: 


1. Eliminating waste space. 


Stumps, boulders, and other 
obstructions hinder farming 
operations with modern ma- 
chinery. (It is estimated that 
20% of farm acreage is waste 


A MESSAGE TO 


Seventh of a Series 


Modern farm Explosives 


HERCOTOL 
(for stump and boulder blasting) 


In our sincere belief, HERcorou is the 
greatest farm explosive value on the market 
because it costs less per cartridge than the 
explosives it replaces. HERCOTOL is espe- 
cially suitable for stump and boulder 
blasting, but it can be used for any kind 
of agricultural blasting excepting propa- 
gated ditch blasting. There are about 175 
cartridges* per 50 Jb. of Hercorou. 


HERCULES 


DITCHING DYNAMITE 
(for ditch blasting) 


Hercutes Dircuinc Dynamite was 
made expressly for ditch construction un- 
der wet conditions where the propagated 
method of blasting is the best and most 
economical method of ditching. Every 
effort was made to embody the advantages 
desired in an explosive for this purpose. 
Hercutes Dircuinc Dynamite resists 
water well; it is low freezing; its quality 
is uniform; and its action spreads the 
earth back, allowing cultivation close to 
the ditch. There are about 108 cartridges* 
per 50 lb. case. 


*(1\ in. x 8 in. cartridges) 


space; explosives can bring in 
much of this waste acreage 
and thus increase operating 
efficiency. 


2. Utilizing best soils. 


Sub-marginal land in farmed 
areas should be abandoned for 
adjacent rich bottom lands 
which can be drained and made 
available by cleaning old 
ditches and blasting new ones 
with dynamite. 


3. Shaping fields. 


Fields regular in shape are 
better adapted to modern ma- 
chinery and allow maximum 
cultivation efficiency; explo- 
sives can be used economically 
in this work. 


We have developed ‘‘Hercu- 
les Ditching Dynamite’’ and 
“‘Hercotol’’ specifically for 
farm blasting. We shall be glad 
to consult with you regarding 


their application to modern 
farming. 
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Announcing the New, Completely - Equipped 


McCormick- Deering 
Hammer Mill No. 1 


ERE is a new McCormick-Deering product which 

meets a distinct need among farmers and live- 

stock feeders. It offers all the advantages for 
which mills of this type have become famous, and offers 
them at a new low price. 


The convenient, full-size hopper in the McCormick- 
Deering is 26% inches from the ground to the top of the 
bagger, making it easy to fill and keep filled. The all-steel 
hopper is built with a gravity feed chute and a combina- 
tion feeder door which regulates the feeding capacity of 
the mill. When grinding ear corn, the feeder door can be 
raised, which permits the ears to enter the mill. 


The grain or roughage is efficiently pulverized by six 
heavy steel hammers revolving at approximately 1900 to 
2000 r.p.m. The wind blast produced by the rapidly- 
revolving hammers forces the grindings up through a 
screen and into the cyclone dust collector where the feed 
drops into bags attached to the two-way bagging spout. 


INTERNATIONAL HARVESTER COMPANY 
606 So. Michigan Ave. OF AMERICA = Chicago, Illinois 


(incorporated) 


A Mill of Superior Design 
with many advanced features 


The McCormick-Deering Hammer Mill 
No. 1 has been tested on hundreds of farms 
in various sections of the country and 
under all grinding conditions. It grinds 
shelled corn, ear corn, wheat, oats, barley, 
beans, peas, rye, and various roughages, 
providing a palatable, easily digested live 

. Stock feed at minimum cost. All moving 
parts, including the flywheel, are assembled 
on a shaft mounted on two large ball bear- 
ings. These bearings run in a bath of oil 
and are fully enclosed and protected from 
dust, dirt, and water, assuring long life and 
minimum friction. 


with Cyclone Dust Collector 
and 2-Way Bagger 
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Christmas 


ctor 


ELECTRICAL GIFTS 


HAT better Christmas gift than provision for com- 

fort—and health—and convenience! Home electric 
appliances—builders of happiness—servants that save time 
and money. A G-E refrigerator, for instance, with its un- 
varying cold, its generous capacity, and its mighty saving of 
food. Or a G-E Hotpoint range, the perfect cook—or a 
G-E washer and ironer, that lighten the labor of wash- 
day—or a vacuum cleaner or sewing machine, tireless and 
efficient helpers. And a G-E radio, with its music and 
mirth and farming information. A G-E clock, perhaps, to 
time the daily duties, a G-E Sunlamp for its healthful, 
ultra-violet rays, or a G-E Hotpoint heating pad with its 
comforting warmth. There’s a G-E appliance for every purse 
and every purpose. And all may be purchased on easy terms. 


Send for our new booklet, *‘Electric Helpers for the Farm.”’ 
Address Room 315, Building 6, General Electric Company, 
Schenectady, N. Y. 

JOIN US IN THE GENERAL ELECTRIC FARM PROGRAM 


FROM WGY, SCHENECTADY, EVERY FRIDAY EVENING 
AT 8:30 O'CLOCK, EASTERN STANDARD TIME 


95-911 
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They Meet the Farmer Demand 


John Deere No. 9 Cylinder Shellers at 
work on Illinois farms. Note the com- 
pact, all steel construction 


The John Deere No. 9 Cylinder Sheller has a 
shelling capacity of from 250 to 500 bushels of corn 
per hour. Power required---20 hp. engine 


John Deere Cylinder Shellers 
Match Every Shelling Need 


HE better performance of John Deere John Deere No. 9 Cylinder Sheller 
Cylinder Shellers puts them in big de- This big-capacity, all-steel sheller success- 
: mand throughout the corn belt. You fully handles present day corn. Adjustable 
will like their fast, clean shelling and appre- shelling cage; swinging feeder; rust-resisting, 
ciate the saving of labor expense due to the galvanized, copper-alloy sheet steel construc- 
small crew required to operate them. tion; two vibrating shoes and cleaning fans; 
John Deere Cylinder Shellers are made heavy-babbitted bearings; three driving posi- 
in two sizes: the No. 9 for the large corn tions; pressure lubrication and extreme sim- 


o - please Se 
LL 


grower or job shellerman, and the No. 5 for plicity and durability are outstanding No. 9 
the farmer who wants a small power sheller qualities. 
for home use. 


Capacity: husked corn—250 to 500 bushels per hour; 
snapped corn—75 to 125 bushels per hour. 


John Deere No. 5 Cylinder Sheller 
This popular sheller meets the require- 
ments of the farmer who wants to get the 
profits that result from shelling his own corn. 
Quality features are: adjustable shelling 
cage; greater cleaning area and proper 


the 
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‘ 
location of cleaning shoes; efficient shuck . ™ 
separator with powerful suction § str 
fan; pressure lubrication; four driv- 
on—:,*':\” ing positions; extreme simplicity. B Bu 
Fo anges OS 8 , Capacity: 100 to 150 bushels husked corn ; 
per hour; 25 to 50 bushels snapped corn 
The John Deere No. 5 Cylinder Sheller regularly equipped with per hour. . ‘ —_ 
swivel cob stacker, wagon box elevator and stationary feeder aoe Some mere She Dees Cylinder ; 


Shellers at your John Deere dealer's store. 
Write for free descriptive folders. 
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.. LOW FREEZING .. 


The modern development of Atlas Explosives most 
effectively immunizes dynamites against freez- 
ing. The freezing test has become almost un- 
necessary because experience has proven that all 
Atlas Dynamites are practically non-freezing. 


Atlas methods of control to secure low freezing 
properties begin with the selection of the proper 
ingredients including the use of Special Low 
Freezing Nitroglycerine mixtures. Absorbent 
materials are carefully dried to exclude moisture. 
Methods of low freezing control end with scientific 
refrigerating tests that leave nothing to chance. 


The ability of Farmex Explosives to resist cold 
temperatures assures the user of the highest 
degree of effectiveness, and dependable results 
regardless of any low temperature conditions 
under which the work is ordinarily being done. 


This advertisement is one of a series devoted to 
various — of control exercised in the making 
of Atlas Explosives. 


Open View of Refrigeration Chamber 


ATLAS POWDER COMPANY 
WILMINGTON, DELAWARE 


ATLAS FARMEX EXPLOSIVES 


STUMPING » » BOULDER « « DITCHING 


Gp Subscription Order anny 


for 
AGRICULTURAL ENGINEERING 


AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS Date. 
ST. JOSEPH, MICHIGAN 
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Enclosed you will find a remittance of $............ ...im payment of one year’s subscription to AGRICULTURAL ENGINEERING, 


the monthly journal of your Society, to begin with the................... +++ee++++-...issue and to be sent to the address below. 


Subscription terms: $3.00 a year, payable in advance; 
Canadian and foreign subscriptions, $4.00 a year. 
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Check below the branches of agricultural engineering in which especially interested 


seeeeeees-Power and Machinery.......... Arye were er par re: NL TENOR ios sivie.b cincaacseuieeebueaaeraeen Buildings and Other Structures 


coccceeeeee Agricultural Manufactures.............0. DOOR i o's 6.65050:5:09;0 eo eee EPTEORIO isos ssis50 odes daca Land Clearing 


eee eee eee eee eee eee eee eee eee eee ee) 


| EE ots eae “4 0 Pa ’ ee MII: se hey 5 aes We ee Se Ty hy inh | > ea aie —. - “af "5 
ke * Geille oF Daehn hee oS ee oa i wn Goce ee: a ee 
BS thee Sot ie ee ore ol) |) ea y ea ei i i ee, i Sy f Ba oe < 2 5 ” . 
ee Oe ee es ag ane ae ne 
Ck Er ee Fah ee i Me i 
Lo. a 
Be a pO | ON Segre or BP cerca mites ee 5 ise el 
10) gh a ee [at rae cael 
a Bie Wik & Le aed. « ep evil at 3. 
ae a OF ee es” os Or" Na 2) 
eee) he ree 
4h £ . Lie ives ( Me Sa ee sae gee = soogal 
. fat 239) Deca 
>. ee ao «3 eg i al tee se 
=i oh 2 ae : 
= em: «| een oe See 
=] 1 ea = } B: Bit & ee bes i: We 
4 ; git ae ne ee a ee oe “a8 
ae ih oe Sena i. ae 
cS a -<& - LR ‘oF 5 Fh io he fat in oa * 
| | [© °. 94a) baa cece 
7 i i fo .- —poees ees 
ae a. <= eee 
SI he oe 5: re 
~ opines is Laiaks - foe a (Boe ihe, 
> st ete Hie ieee fee. £& ae ee oe 
“ s ~ Secs Laer is 
4 a ee ee 
mI li : 
=z Ri enaei ie ns i haonias P Sn ay nee eS 
5 ; . bat ei eT ; “a en Te ae , 
4 q & ‘ e Baer ere 
~ } a ; 
| aaieitae 
( QURt lap, * 
‘ EQUIV : 
| TeSen” 
S§ a 
: 
- 
: 
; 
FY 
Bs 
ee 
ess- §&f 
3 
ible ; 
| ee ee 
q 
ruc- § 
ns; ; 
OS1- 
31m- 
>. 9 : 
/ 
ee 
q 
7 
ya ee 
the Jf 
. y 
ling JJ 
oper 
oi jk a... eee ee ee oe POSt OTC (upp 
UC ' 
° >, 
tion a... + + nls 
driv- 
3 
ty. eee 
an (Include title or position, if an individual) 
corn ; 
OO —“C;SC‘;C 
i : aii adie eeeihatesnceneeinesprdadec de thoneeindeaaciac beniocaltiabuithduetnsnes 
linder i ’ 
store, 9 f 
4 
rt | isis 
NTS | 
o., Rei a ee | 5 pelle RMS SU I ho ca aN as : P 4 
oe Pee 00 UI I I oe: ee 
ee a Sl port ae 2 oa 2. 3 
“aah eae ‘jena eae % ge a : (RCO SERS ee id eet id ae geese 
Winters eegere ae See a hee Late tas Neo Ram geen HE SONG a de a SERRE a 5 5 & ‘ 3: 
Ne oa i ae a a x eo a a i. Wks weet i‘ te oa ee: Se Au a ear sb So m Rew. ci eee : : " 
ve eS ae ar ae an). s gee ay te I CERRO Tis aga 1 ao a fee ail Rees se ee 
ee So ee sae : I = hy ee me) FF aii ree = 


8 : or. AGRICULTURAL ENGINEERING — ADVERTISING SECTION 


Galvanized Sheets Protect 
a Symbol 
of Superiority 


~e INSTI Ty 


V2 02. > 


Monee 


Heavy-Coated 
Galvanized 
Sheets 


“Seal of Quality” Galvanized Sheets, made in the 
popular corrugated and V-crimped styles, carry 
the Zinc Institute standard coating — 2 ounces per 
square foot — proved by surveys and tests to be 
the best for rural building purposes. 


Such sheets are strong — attractive — economical 
— fireproof — lightning proof (when properly 
grounded) — and above all, durable. Their heavy 
protective coating is the best possible safeguard 
against rust and upkeep expense. Length of life 


is at least twice that of regular commercial gal- 
vanized sheets. 


Always use “Seal of Quality” Galvanized Sheets 
to reduce roofing expense. A valuable booklet, 


“Directions for Laying Galvanized Roofing” will be 
sent free. 


American Zinc Institute 


Incorporated 


60 E. 42nd St. New York, N. Y. 


USE THIS COUPON 


American Zinc Institute 
60 E. 42nd St., New York, N. Y. 


Please send me “Directions for Laying Galvanized Roofing.”’ 


Name 


Address. 


December, 1931 


Professional Directory 
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Wendell P. Miller and Associates 


Consulting Engineers 


and specialists in the development of airports, parks, 
estates, cemeteries, and recreational grounds, in- 
cluding golf courses, polo fields, athletic fields, race 
tracks, and tennis courts. 


105 West Monroe Street, Chicago Phone State 41507 


KURT GRUNWALD 


Consulting Agricultural Engineer 
Investigations of crop adaptability in arid and humid 
regions, potential sugar beet and cane production, and 
irrigation and drainage problems, Appraisals of land. 
Supervision of farms and ranches. Selection of live- 
stock breeds. 


Patchogue, Long Island, N. Y. Phone Patchogue 131 


For Consulting Engineers 


GRICULTURAL engineers, who are doing consulting 
work or who wish to buiid up a consulting practice, 
will derive much benefit from carrying an advertisement 

in this Directory of Professional Agricultural Engineers. 
There is an increasing demand for the services of consulting 
engineers in the agricultural and allied industries. Those 
who seek to render service in this field will find that a card 
in this directory will help to establish their name and service 
in the profession. 


Rates for professional cards like the above—size 1 by 3% 
inches—are as follows: 


To ASAE. members: $2.00 per insertion for not less than 
12 consecutive insertions; $3.00 per insertion for less than 
12 consecutive insertions. 


To non-members: $4.00 per insertion for not less than 12 
consecutive insertions; $6.00 per insertion for less than 12 
consecutive insertions. 


Wear The Emblem 


Every agricultural engineer who is a 
member of the American Society of Agri- 
cultural Engineers, should wear the official 
emblem of the Society. It identifies him 
with the national organization represent- 
ing his chosen profession; it helps to give 
him standing in his profession. The price 
of the official A.S.A-E. emblem with blue 
background is $2.50, equipped with screw 
post and butten back; or $3.00 equipped 
with jeweler’s safety cach pin. Red back- 
ground emblems with safety catch pin 
fastener (worn by Junior, Affiliate and 
Student members) are available at $1.50. 


AMERICAN SOCIETY 
OF AGRICULTURAL ENGINEERS 


Saint Joseph, Michigan 
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Modern Lubrication 
Methods are as Essential 


as Power Machinery.... 
To Successful, Profitable Farm Operations 


It is almost too obvious to Alemite Specialized Lubri- 


oe} . state that successful farm- cation comprises first, the 

al | ing depends on power ma- Alemite High Pressure Sys- 

or chinery. tem and Alemite Compres- 

vice | J Tractors, combines, indi- sors. Second, Alemite Special 

| vidual threshers, shredders, Lubricants, manufactured 
: 


grinders, and scores of other 
machines are now common 
to all successful farmers. 


Yet with this greater array 
of power machinery, think 
of the loss of efficiency and 
the additional expenses 
caused by a failure to adopt 
modern lubricating methods. 


‘ In industrial plants, main- 
tenance engineers have dis- 
covered the necessity of cor- 
rect lubrication. They have 
discovered three fundamen- 


tal facts which apply just as 
forcefully to farm produc- 
tion. These are: 


under strict and scientific 
formulas so as to give 100% 
efficiency to the Alemite 
System. 


The drum of Alemite 


bricant, ipped 
The farmer brings his ce. sae 


with a special pump, 
handy filler tank for remains in the deal- 
new supply. 


er’s store. 


Thatitisefficientis proved 
by its adoption as standard 
equipment by over 100 manu- 
facturers of farm machinery. 

Alemite brings to the farm 
the efficiency of the factory. 

We have prepared for stu- 
dents of farm efficiency ma- 
terial well worthy of your 
consideration and study... 
material you will want tokeep 
for continuous reference. 


Aline from you will bringit. 


ALEMITE 


ALEMITE CORPORATION 
(Division of Stewart-Warner) 
2656 North Crawford Avenue 
CHICAGO, ILLINOIS 


vz icin mics tT Sea ics ANI G6 ELD RE OD ALE 


ee ee 


Or, he does the same 
From the filler tank with this filler bucket. 
or bucket he fills his 

Alemite gun. 


Correct lubrication ... 

Alemite Specialized Lu- 
brication ... will reduce 
machinery repair bills 80%. 


2 Correct lubrication .. . 
. - - Alemite Specialized 
Lubrication . . . will save 70% 
of the time required for 
lubricating. 


Each bearing receives 
VK.\ its shot of clean, Ale- 

"i mite Lubricant, in 2 
/ seconds. 


Correct lubrication .. . 
Alemite Specialized Lu- 
brication . . . will reduce the 
cost of lubrication 50%. 
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